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The relationship of the pharmacological action of arsenic to sul- 
phydryl compounds was first demonstrated by Voegtlin, Dyer, and 
Leonard in 1923 (1). These investigators showed that the toxic 
effects of arsenious oxides upon trypanosomes in vivo and in vitro 
could be prevented by amorphous reduced glutathione, cysteine, and 
related SH compounds. It was also shown that death in the rat from 
a lethal dose of arsenic could be offset by such compounds (2), particul- 
larly amorphous glutathione. The corresponding disulphide com- 
pounds had little or no effect, and various amino acids (containing 
no SH group), lecithin, glucose, and inorganic salts were without effect. 

These observations were confirmed by Rosenthal and Voegtlin (3) 
employing crystalline SH glutathione. It was further shown that the 
local inflammatory action of arsenoxide could be prevented, and 
chemical evidence was also presented to show an interaction between 
SH glutathione and arsenious oxides. 

Voegtlin, Rosenthal, and Johnson (4) have recently studied the 
effect of various trivalent and pentavalent arsenicals upon the oxygen 
consumption of tissues and yeast cells in vitro, by means of the War- 
burg microrespiration apparatus. Only the trivalent arsenic com- 
pounds were found to reduce the oxygen consumption, and it was 
possible here again to prevent this action by crystalline SH glutathi- 
one, while S-S glutathione was without effect. . 

Since glutathione is a physiological constituent of living cells, these 
experiments have definitely established a relationship between the 
biological action of arsenic and glutathione. The possibility was 
suggested by Voegtlin, Dyer, and Leonard (1) (2), and in later publica- 
tions, that arsenic might react with other sulphydryl compounds of 
protoplasm such as proteins. The present work deals with this 
question of a combination of arsenic with the fixed sulphydryl groups 
of native and denatured proteins. It has been possible to demonstrate 
such a reaction by three different methods of approach—physico- 
chemical, chemical, and biological. 
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Little is known of the constitution, distribution, and significance of 
the “fixed” sulphydryl compounds in tissues. Heffter (5) demon- 
strated that a positive nitroprusside test as an indication of sulphy- 
dryl compounds was given by many plant and animal tissues. Upon 
the discovery of glutathione, Hopkins (6) thought that this substance 
was mainly responsible for the presence of this test; but Hopkins and 
Dixon (7) later observed that after all the glutathione was washed 
from muscle, an insoluble residue remained which still gave a strong 
nitroprusside reaction. To the substances responsible for this reac- 
tion they gave the name “fixed SH groups.”’ The fixed sulphydry] 
groups were resistant to extraction with boiling water, alcohol, ether, 
and acetone. They were comparatively stable in air, but were thought 
to be susceptible to reversible oxidation reduction by other SH or 
S-S systems (8). Very little in addition has been added to our knowl- 
edge of the fixed sulphydryl systems as they occur in the native tissue 
proteins. Hopkins and Dixon (7), worked principally with muscle 
proteins that had been denatured by heat and alcohol, although they 
also demonstrated the presence of sulphydryl groups in the native 
muscle proteins freed from glutathione. By the dialysis of tissues 
until the glutathione is removed, we have found that various organs 
contain fixed SH groups in their native proteins. This observation 
lends practical significance to the experiments herein reported. As 
shown by Heffter (5) and studied in detail by Harris (9) many native 
proteins develop sulphydry! radicals when subjected to denaturation. 
Abderhalden and Wertheimer (10) showed that such a system in 
denatured egg albumin is susceptible to oxidation by cystine. Recently 
Mirsky and Anson (11) have attempted to estimate quantitatively 
the sulphydry] groups in denatured proteins. 


PHYSICO-CHEMICAL EXPERIMENTS ON THE COMBINATION OF ARSENICALS 
WITH PROTEINS 


Arsenoxide (3—amino—4—hydroxypheny! arsenious oxide) was used 
as a source of trivalent arsenic, and the corresponding 3—amino—4- 
hydroxypheny! arsonic acid was used as a pentavalent arsenical. 
We are indebted to Dr. J. M. Johnson of this laboratory for their 
preparation. It was previously found by Rosenthal and Voegtlin 
(3) that arsenoxide could be titrated with iodate by the Okuda method, 
and this method was employed for estimating arsenoxide in protein- 
free filtrates. The pentavalent compound, of course, gave no iodine 
titer, and its presence was estimated by the Gutzeit method, after 
a preliminary ashing of the material at 600° to 650° C. in the presence 
of potassium carbonate. 

Collodion sacs were prepared from an 8 per cent collodion solution 
in 70 parts of alcohol and 30 parts of ether. The inner surfaces of 
pyrex test tubes were heavily coated with this solution and allowed 
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to dry in air for 30 minutes. The sacs were then detached with 
water, tied to large glass tubes, and arranged for purposes of ultra- 
filtration under air pressure of 60 to 90 mm. of mercury. A neutral 
solution of arsenoxide was added to various proteins to make the 
final concentrations 0.001 molar. The ultrafiltrates of these solu- 
tions were shown to be protein free. The first cubic centimeter or 
so was discarded, and arsenic determinations were done upon samples 
collected later. 

The results of such experiments are shown in Table 1. A striking 
relationship exists between the presence of sulphydryl groups in the 
proteins and their ability to combine with trivalent arsenic and hold 
it back from the ultrafiltrate. 

Fresh egg white (nitroprusside test negative) was diluted with 
equal parts of 0.8 per cent sodium chloride solution. It was shown 
that the protein-free ultrafiltrate of this solution did not give a titer 
with iodine. To one portion of this egg white (6 per cent protein) 
arsenoxide was added and the solution placed in the ultrafilter. 
After collection of sufficient ultrafiltrate for iodometric titration of 
the arsenic, the sac was thoroughly washed. The other portion of 
egg white was now coagulated by immersion in boiling water for two 
minutes and cooled under tap water. The coagulated protein gave 
a strong nitroprusside test for sulphydryl radicals. The same con- 
centration of arsenoxide as that used in the preceding experiment 
was added to the coagulated egg white and ultrafiltered in the same 
collodion sac. While 92 per cent of the arsenic came through in the 
ultrafiltrate from the native egg white, no arsenic was demonstrable 
in the filtrate from the egg white which had been coagulated to bring 
out the SH groups. 


TABLE 1.— Ultrafiltration experiments demonstrating that proteins combine with 
“‘arsenozide”’ pcg when they contain sulphydryl groups 








Fresh egg white diluted with equal Pain of 0.8 bry ~ pom cent NaCl+-0.001 molar _— (pH 7.8). 


Egg white coagulated (100° C. for molar arsenoxide (pH 





2.1 per cent solution of crystalline egg yee nha molar arsenoxide (pH 7.6) 
yt eh 1-47 ebeccemametinden bumin coagulated (100° C. for 2 min.)+0.001 molar 
SEMEL Ul cctiies scukeektndllinetnedatccen 








1.06 per 
1.06 pe’ 





1.72 per cent solution of casein+0.001 molar arsenoxide (pH 7.3) 








. b hr rabbit serum+15 ¢. ¢. 0.8 per cent NaCl]+0.001 molar arsenoxide. 
¢. coagulated serum (100°C. for 2 min.)+15 c. c. 0.8 per cent NaCl+0.001 molar arsenoxide_| 
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Equally clear results were obtained from a 2.1 per cent solution of 
crystalline egg albumin (once recrystallized and dialyzed two days 
in tap water to remove the ammonium sulphate). The native al- 
bumin combined with none of the arsenic, for it appeared in the ultra- 
filtrate in 100 per cent concentration, while the coagulated albumin 
combined with 94 per cent of the arsenic (6 per cent in the filtrate). 
Calculations reveal that on a basis of these results, 1 gram of coagulated 
crystalline egg albumin combined with 11.81 mg. of arsenoxide. 

Ovoglobulin was prepared by precipitation with half-saturated 
ammonium sulphate, redissolving and reprecipitation by dialysis in 
running water for two days. It was finally dissolved in 0.8 per cent 
salt solution. A 1.06 per cent solution of the native globulin combined 
with 2.5 per cent of the added arsenic while the coagulated globulin 
combined with 17 per cent. At first it was believed that these re- 
sults indicated a weaker combining power for globulin than for co- 
agulated egg albumin, but further study revealed that the sulphydryl 
groups brought out by heat coagulation of ovoglobulin are relatively 
unstable, rapidly undergoing oxidation in contact with air so that 
the nitroprusside test becomes negative after a 1 to 2 hours’ standing. 
By the time that the arsenic was added to the coagulated globulin 
some of the sulphydryl groups had oxidized, and the resulting disul- 
phide compounds were not able to combine with the arsenic. That 
the combining power of the sulphydryl groups of coagulated globulin 
is as great as, or greater than, that for albumin will be demonstrated 
in the chemical experiments presented here. The sulphydryl groups 
in egg albumin are much more stable and under similar conditions the 
nitroprusside test will remain positive for many days. 

Casein was selected as a denatured protein which contained no 
sulphydryl radicals. A casein powder that had been purified by 
washing for 12 days with 0.2 per cent acetic acid was brought into 
solution by standing overnight in lime water. The next day it was 
filtered through filter paper and the filtrate containing 1.72 per cent 
casein was employed. ‘The ultrafiltrate from this solution contained 
96.5 per cent of the added arsenic. 

Blood serum was taken as another protein solution considered to 
give a negative nitroprusside reaction following heat coagulation 
(Heffter (5), Harris (9) Hopkins (8)). Native rabbit serum (diluted 
1 to 4) combined with no arsenoxide, 100 per cent appearing in the 
ultrafiltrate. Heat-coagulated serum combined with 10 per cent of 
the added arsenic. This, however, can most likely be explained by 
the presence of sulphydry] groups; for, contrary to the previous obser- 
vers, we found that serum (rabbit, dog, chicken) coagulated as previ- 
ously described, develops a weak but definitely positive nitroprusside 
reaction which persists for 10 to 30 minutes. Some highly unstable 
sulphydry] groups are evidently liberated which oxidize very rapidly. 
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Experiments were next performed upon tissue proteins. A ther- 
mostable muscle powder was prepared according to the method of 
Hopkins and Dixon (7) by extracting rat muscle with boiling water, 
washing 20 times in distilled water, and thoroughly extracting the 
residue with alcoho] and ether. One gram of this powder (which 
gave a strong nitroprusside test) suspended in water combined with 
93 per cent of the added arsenoxide. A solution of arsenoxide in 
water as a control showed 100 per cent diffusibility, as evidence that 
in these experiments none of the arsenic was held back by the col- 
lodion sac. (Table 2.) 


TABLE 2.—The ability of tissues with fized sulphydryl groups to combine with 
arsenozide (ultrafiltration experimenis) 











25 c. c. 0.001 m. arsenoxide 
7 grams minced rat liver (washed 14 times)+25 c. c. 0.001 m. arsenoxide (pH 6.8) 





De. 6, COGR O ME COE BB.) 5. ccncctiececirntintdte tecntbincbiditntnnsengecstabetod 
2 grams rat testes dialyzed for two days+0.001 m. arsenoxide (pH 7.6). ................--.-.. 








The liver freshly removed from a rat was thoroughly minced with 
fine scissors and washed (by centrifugation) 14 times with Locke’s 
solution (pH 7.7). The last washings gave a negative nitroprusside 
test, while a test on the extracted liver tissue was still positive. 
Seven grams of the washed liver were added to 25 c. c. of 0.001 
molar arsenoxide and placed in the ultrafilter. The concentration of 
arsenic in the ultrafiltrate revealed that 75 per cent of the arsenic 
had combined with the liver. (Table 2.) | 

Two grams of rat testes were minced with fine scissors, and dialyzed 
in running tap water for two days. At this time the nitroprusside 
test upon a trichloracetic acid extract of the testes was negative, 
showing that no reduced glutathione was present. The test upon the 
dialyzed testes was still strongly positive. The tissue was now diluted 
with water and arsenoxide was added to make a 0.001 molar solution 
in a final volume of 20c.c. Upon ultrafiltration it was shown that 36 
per cent of the arsenic had combined with the testes. (Table 2.) 

The facts that (a) only those proteins containing sulphydry] groups 
combine with appreciable amounts of arsenoxide; (6) that proteins 
that have been coagulated and their colloidal surfaces thereby greatly 
reduced combine with arsenoxide, while (c) the same native proteins 
that contain no SH groups do not, give evidence that such a combin- 
ation is a chemical reaction and not a question of surface adsorption. 
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Further proof that this union involves a chemical reaction between 
the trivalent arsenic and sulphydryl groups is shown in experiments 
with 3-amino-4-hydroxypheny] arsonic acid, having the same molec- 
ular structure as arsenoxide except that the arsenic is in the pentava- 
lent form. An ultrafiltration experiment performed upon a freshly 
prepared 2.1 per cent solution of recrystallized egg albumin under 
conditions identical with those of arsenoxide, revealed that the 
pentavalent arsenical combined with none of the albumin, either in 
the native state or after heat coagulation, 100 per cent concentrations 
appearing in the ultrafiltrates in both cases. (Table 3.) The 
ultrafiltrates as well as the original solutions were diluted 1 to 10 for 
the arsenic determinations by the Gutzeit method. 


TABLE 3.—The inability of the fixed SH groups of proteins to combine with arsenic 
when it is in the pentavalent state (ultrafiltration experiments) 





- 


Solution in filter 





2.1 per cent solution of native crystalline egg albumin+m/1000 3-amino-4-hydroxyphenyl 
arsonic acid 








Similarly, experiments upon native tissue proteins that contained 
sulphydryl groups demonstrated that the pentavalent arsenic com- 
pound did not combine with them. Five and four-tenths grams of 
testes, from two rats, were minced with scissors and dialyzed in 
running tap water for 24 hours. After that time the trichloracetic 
acid extract of the testes showed only a trace of color with the nitro- 
prusside reaction, while the (undenatured) dialyzed tissue gave a 
strongly positive reaction. The volume of the tissue was now made 
up to 22.5 c. c. and 2.5 c. c. of 0.01 molar 3-amino-4-hydroxyphenyl 
arsonic acid added. Determinations of arsenic (run in duplicate) by 
the Gutzeit method showed the same concentration in the protein-free 
ultrafiltrate as in the supernatant fluid. (Table 3.) 

The lack of a reaction between the tissue proteins and pentavalent 
arsenic is particularly interesting since it is generally considered 
(Joachimoglu (12); Kuroda (13)) that tissues can reduce arsenic from 
the pentavalent to the trivalent form. It is evident that no such 
reduction takes place within the time of these experiments, and within 
a pH range close to neutrality ; this is in agreement with the observa- 
tions of Voegtlin, Rosenthal, and Johnson (4), who found that this 
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compound and other pentavalent arsenicals did not bring about a 
reduction of oxygen consumption of tissues, in vivo, during observa- 
tions extending over two hours or longer. 


CHEMICAL EVIDENCE OF AN ACTION OF ARSENIC UPON THE SULPHYDRYL 
GROUPS OF PROTEINS 


In the course of the preceding experiments it was observed that 
when the trivalent arsenical was added to proteins containing a 
sulphydryl radical, the nitroprusside test became negative. Under 
the conditions of these experiments the nitroprusside test may be 
considered as specific for sulphydryl radicals (14). The disappear- 
ance of this reaction could mean either an oxidation of the SH groups 
or the formation of a compound no longer giving the test. 

The following experiment, performed with the Warburg micro- 
respiration apparatus, demonstrated that the disappearance of the 
nitroprusside test was not due to the oxidation of the SH groups. To 
84 mg. of coagulated crystalline egg albumin (4.0 c. c.) at pH 7.5,ina 
respiration vessel, 0.5 c. c. of 0.01 molar arsenoxide was added from a 
side arm after readings had begun. No uptake of oxygen over a 
period of four hours was brought about by this addition. 

It can be shown in another way that this action of arsenic upon the 
tissue sulphydry]l groups is not an oxidation. If oxidation is brought 
about by other means, the addition of cyanide will reduce these 
groups and restore the nitroprusside test. When the nitroprusside 
test has been made to disappear by trivalent arsenic, cyanide has no 
effect in rendering the test positive. This demonstrates that the 
union between arsenic and sulphydry] is sufficiently firm so that it is 
not dissociated by cyanide. 

The disappearance of the nitroprusside reaction also takes place 
when arsenoxide is added to crystalline SH glutathione or to cysteine. 
When increasing amounts of arsenoxide are added to these com- 
pounds, the nitroprusside test becomes proportionately diminished; 
and when approximately ten times the molar quantity of arsenoxide is 
added, the test becomes negative and is not restored by the addition 
of cyanide. ! 

Advantage was taken of these observations to study the combining 
power of the sulphydryl-containing proteins with arsenoxide, using 
the nitroprusside test as an indicator. The principle of this method 
is different from that of the ultrafiltration experiments in that it 
depends on the detection of reactive sulphydryl groups, whereas the 
preceding method was based upon estimations of uncombined arsenic. 
In its present state the nitroprusside method can not be used for the 





1 Further evidence of a chemicai union between arsenic and the 8H group of cysteine is afforded by 
the Sullivan test. Just as with the nitroprusside test, the Sullivan test for cysteine and cystine is ren- 
dered negative by approximately ten times the molar concentration of arsenoxide. 
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quantitative estimation of fixed sulphydryl groups in proteins, for the 
results on glutathione and cysteine show that an excess of arsenic is 
required beyond the theoretical requirements of such a reaction. 
The experiments are of interest, however, in showing that a quantita- 
tive relationship exists, and also in comparing the values obtained 
upon different proteins. The protein arsenic mixture is allowed to 
stand with equal parts of 5 per cent sodium cyanide for at least ten 
minutes before carrying out the nitroprusside tests. This permits 
the cyanide to reduce the existing S-S groups in the proteins to SH 
groups and thereby make them available for combination with the 
arsenic. The presence of cyanide does not interfere with the reaction 
between arsenic and SH, so that with this procedure consistent results 
can be obtained upon a given protein solution. 

It was found with coagulated egg white that a definite linear ratio 
exists between the quantity of protein present and the amount of 
arsenic required to make the nitroprusside test negative. Thus, 
various amounts of egg white, from 12 to 54 mg. of protein, required 
quantities of arsenoxide that were in linear proportion. (Table 4.) 
Taste 4.—The quantity of arsenoxide necessary to render the nitroprusside test 

(100° C. 


negative upon denatured proteins for 2 minutes), equal parts of 5 
per cent cyanide added before preforming the test 





Amount of 

m/400 arsenoxide 
arsenoxide per gram of 
protein 
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We have shown that serum, after rapid heat coagulation, gives a 
faint nitroprusside reaction which rapidly becomes negative. The 
addition of cyanide to serum makes the nitroprusside test strongly 
positive, an observation also made by Walker (15). It is therefore 
possible by the above technique to titrate the disulphide groups in 
coagulated serum. With rabbit serum a titer with arsenoxide was 
obtained that was only slightly lower than that of the other proteins 
studied. It will be recalled in this connection that in the ultrafiltra- 
tion experiments where no cyanide was employed, the serum combined 
with very little arsenic. 

By this method egg albumin required an equivalent of 12.72 mg. of 
arsenoxide per gram of protein to render the nitroprusside test nega- 
tive. This is in close agreement with the results of the ultrafiltration 
experiments where albumin, with no cyanide present, combined with 
11.81 mg. of arsenoxide per gram of protein. This would indicate that 
heat coagulation of egg albumin brings out practically all of the avail- 
ableSH groups;and in support of this itwas found that if nitroprusside 
tests were performed soon after coagulation, the absence of cyanide 
made no appreciable difference in the arsenoxide titer. 

In the ultrafiltration experiments it was found that globulin com- 
bined with much less arsenoxide than did albumin, and this was 
shown to be associated with the rapid oxidation of the SH groups of 
coagulated globulin. When the available sulphydryl groups of coag- 
ulated ovoglobulin were reduced with cyanide, it was found that 
ovoglobulin required slightly more arsenoxide to render the nitro- 
prusside test negative than did ovoalbumin; this is evidence of more 
S-S or SH groups in globulin than in albumin. (Table 4.) 

Decrease in reducing power of fixed SH groups produced by arsenic.— 
We were able by another chemical method to demonstrate a combina- 
tion between trivalent arsenic and SH groups. This is illustrated by 
the following experiments: Into a series of Thunberg tubes were placed 
5c. c. of fresh egg white (diluted 1 to 3 with saline). To four of the 
tubes was added methylene blue to make a final concentration of 
m/15000, and into the remainder indigo carmine to make a m/12000 
solution. Varying amounts of neutralized arsenious oxide were 
added; the tubes were evacuated by means of a high vacuum pump 
and then immersed in water at 85° C. for five minutes, to coagulate 
the egg white. The time required to reduce the indicators was as 
follows: 

Methylene blue 
% minute. 


Egg white+m/170 As,O; 3 hours. 
Egg white+m/500 As,O; 2 minutes. 
Egg white+m/1000 As,O; 1 minute. 
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Per cent reduction in— 

Indigo carmine § min. 2 hours 

Be Whlisasik Sse ii aicdhn ocd gn cube pencestcdad 100 etd 
Egg white-+m/250 As,O3_.........--..-...-.------------- 50 50 
Egg white+m/10000 As,O; ......-.--.------------.------ 90-100 100 


Native egg white plus arsenious oxide was without effect under these 
conditions. 

Pentavalent arsenic—In agreement with the ultrafiltration, experi- 
ments, it was found that the addition of 3-amino-4-hydroxypheny] 
arsonic acid or of arsenic pentoxide to coagulated egg albumin did 
not bring about a disappearance of the nitroprusside test, even when 
large amounts of these arsenicals were added. Only the trivalent 
arsenic can combine with the sulphydryl groups. 


BIOLOGICAL EXPERIMENTS DEMONSTRATING A COMBINATION BETWEEN 
TRIVALENT ARSENIC AND FIXED SULPHYDRYL GROUPS 


The method which we have emploged for this purpose was to study 

the influence of proteins, with and without sulphydry!l groups, on the 
toxic action of arsenic upon trypanosomes in vitro. This is an 
adaptation of the procedure used by Voegtlin, Dyer, and Leonard (1) 
to show the antagonism between glutathione and arsenic. Varying 
concentrations of arsenoxide were added to the protein solution in 
small-sized test tubes. After thorough mixing, the blood from a rat 
heavily infected with Trypanosoma equiperdum was introduced. At 
short intervals a drop of the mixture was removed with a glass rod 
and examined under the microscope as to the condition of the 
trypanosomes. 
_ Egg white was first studied in this manner. The native egg white 
makes an excellent control, for it contains various proteins (without 
detectable SH groups) as well as carbohydrates and fats with which 
arsenoxide might combine. Just as in the ultrafiltration experiments 
no evidence of such a combination occurred. The arsenoxide was 
just as toxic for trypanosomes when suspended in uncoagulated egg 
white as it was in 0.8 per cent saline solution. (Table 5.) A concen- 
tration of m/100000 arsenoxide caused complete cessation of motility 
of the trypanosomes in ten minutes. 
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TasLe 5.—The prevention of the toxic action of arsenoxide on trypanosomes (in 
vitro) by coagulated egg white 


Final concen- Effect on trypanosomes 


tion of 
ranoride | Uncoagulated | 5 in |19min.|20min./3omin.| 45 min. | 60min. | 90min. 














0.75 c. 
§ 0.75 c. o. > . c é le 
m/10,000 0.75 c.c. | Slug.| Im.| Im.| Im. Im, | Cytol. |....-.-.-- cS 
0.75 ¢. ¢. " is 6 








0 0.75 c. c. . 4 5 . 4 4 . 
0 | 0(0.8% NaCl.)| Mo.| Mo.| Mo.| Mo. Mo. Mo. Mo. 


















































Egg white 
coagulated 
m/1,000 0.75¢.¢c.| Mo.| Mo.| Im.!| Im. Im. Im. | Cytol.| Cytol. | Cytol. 
m/5,000 0.75c.¢.} Mo.| Mo.| Mo.| Mo. Mo. Mo. 0. Mo. | Im. 
m/10,000 0.75 ¢. ¢ Mo Mo Mo. Mo Mo. Mo. Mo. Mo. | Im 
m/100,000 0.75¢.¢.| Mo.| Mo.| Mo.| Mo.| Mo.| Mo.| Mo.| Mo. | Mo 
0 0.75¢.c.| Mo. | Mo.| Mo.| Mo. Mo. Mo. Mo. Mo. | Mo. 
0 | 0(0.8% NaCl.)|} Mo.| Mo.| Mo.| Mo. Mo. Mo. Mo. Mo. | Cytol, 





Mo.=motile; Slug. =sluggish; Im. =immotile; Cytol. =cytolysis. 


Coagulation of the egg white made a striking difference. Concen- 
trations of arsenoxide as high as m/5,000 were practically devoid of 
toxic action when a similar quantity of coagulated egg white was 
present. Even after 19 hours (at room temperature) the organisms 
were still motile in the mixture containing m/100,000 arsenoxide and 
in the egg white solutions alone. At this time motility had ceased in 
the presence of higher concentrations of arsenic, and in the 0.8 per 
cent salt solution control. 

This same protective action was manifested by coagulated recrys- 
tallized egg albumin (previously dialyzed two days to remove the 
ammonium sulphate). Arsenoxide, in concentrations as high as 
m/5,000, during the length of the experiment showed no toxic action 
in the presence of 2.1 per cent coagulated albumin, while a concen- 
tration of m/100,000 caused cessation of motility within ten minutes 
when the protein was present in its native state. (Table 6.) 


TaBLE 6.—The prevention of the toxic action of arsenoxide on trypanosomes (in 
vitro) by coagulated crystalline egg albumin 











Final con- 
onteatien 12 LI % albu- Effect on trypanosomes 
ofarsen- | uncoagulated | § min. | 10min. | 20min. | 30min. | 45 min, | 60min. | 90 min. | 120 min. | 150 min. 
m/1, 000 27¢c.c.| Im. | Im, Im. Cytol. | Cytol. | Cytol. | Cytol.| Cytol. | Cytol. 
m/5, 000 27¢c.c.| Im. | Im. Im. Im. Im. Cytol. | Cytol. | Cytol. | Cytol. 
m/10, 000 . : . . Im. | Im, Im. Im. Im. Cytol. | Cytol. | Cytol. | Cytol. 
m/100, 000 Mo. | Im. Im. Im. Im, Im. Im. Im. In. 
m/100, 000 | 00. eo. Nach Mo. | Im. Im. Im, Im. Im. Im. Im. Im. 
0 27¢.c.| Mo. | Mo. | Mo. | Mo. | Mo. | Mo. | Mo. | Mo. | Mo. 





























2.1 albu- 
3 pte g 





m/l, 000 | 27¢c.c. | Im In Im Im, Im Cc 1C Cytol. | C 
m/5, 000 27¢.¢.| Mo. | Mo Mo Mo. Mo. _ i) a 
m™m/10, 000 27¢.¢.| Mo. | Mo Mo. Mo. Mo. Mo. Mo Mo. Mo. 
m/100, 000 27¢.c.| Mo. | Mo Mo Mo. | Mo. | Mo. | Mo Mo Mo. 
2.7¢.¢c.| Mo. | Mo Mo. Mo. Mo. Mo. Mo. Mo. Mo. 
0 |0(0.8% NaCl) | Mo. | Mo. Mo. | Mo. | Mo. | Mo. Mo Mo Mo. 



































Mo.= motile; Im, =immotile; Cytol. =cytolysis. 
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COMPARISON OF RESULTS WITH THE THREE METHODS 


A comparison of the results obtained upon the same protein solution 
with the ultrafiltration, nitroprusside, and trypanosome procedures 
was made, to see what relationship the values obtained bore to each 
other. 

For this purpose a sample of recrystallized egg albumin (dialyzed 
one day) was employed. It contained 1.67 per cent protein and the 
pH of the solution was 7.4. An ultrafiltration experiment carried out 
in the usual manner upon this coagulated egg albumin solution revealed 
that by this method the albumin combined with the equivalent of 
14.17 mg. of arsenoxide per gram of protein. (Table 7.) This is in 
fair agreement with the value of 11.81 mg. obtained with the 2.1 per 
cent albumin solution in the earlier experiment. 

The value for the amount of arsenoxide necessary to render the 
nitroprusside test negative upon this solution was an equivalent of 
11.81 mg. of arsenoxide per gram of protein. In these experiments the 
tests were done soon after the coagulation of the protein and the same 
value was obtained in the absence of cyanide as in its presence, so 
that the results are comparable to those with ultrafiltration. In the 
previous studies with the nitroprusside test (Table 4) upon the 0.71 
per cent albumin solution, a value of 12.7 mg. of arsenoxide per gram 
of protein was obtained. 

In the trypanosome experiments a preliminary test was done to 
establish the approximate amount of arsenoxide inactivated by a 
given quantity of coagulated albumin. A series of tubes was then 
set up, as shown in Table 7, in which the concentrations of arsenoxide 
were varied within this range. A fairly sharp end point was obtained, 
considering that the trypanosomes are affected by extremely small 
amounts of arsenoxide. For the. purpose of calculating the combin- 
ing power of the protein with arsenic, the concentration that caused 
cessation of motility of the organisms in 10 minutes was. taken as an 
end point. This represents a concentration of active arsenoxide of 
approximately m/100,000 which is within the range of experimental 
error of the methods with which a comparison is being made. On 
this basis, the trypanosome experiments indicate that 1 gram of 
coagulated albumin can inactivate 7.87 mg. of arsenoxide, 
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TaBLe 7.—A comparison of the ability of a solution of coagulated crystalline egg 
albumin to deablne with arsenoxide, as determined by the three different methods 





1.67% solution Amount arsenox- 





ystalline egg ide combined 
cry pene Arsenorzide Ultrafiltration experiments with 1 ¢. o& 

(pH 7.4) bumin 
22.5 ¢. ¢. 2.5. c. m/100 18. 2% of arsenoxide in ultrafiltrate 14. 17 mg. 





Nitroprusside tests 











10c.c.| 0.1¢.¢. m/400 ++ 

1.0¢. ¢. 0.15 + 

L0c. ¢. 0.2 7 

1.0¢. ¢. 0. 25 + 

10¢c. ¢. 0.3 neg. 11.81 mg, 
Time required to stop motility of trypanosomes 

2.5¢. ¢. GO. Ol I eB Re iivnddcccccnedsbipncicsqeciccsediabe 

2.5¢. ¢. 0.5 Als = cant ncatdiinhanniiciodnnmtipels done 

2.5¢. ¢. 0. 45 Sd dikidi ctcuntenaldenidicannsetsdbasebie 

2.5¢. ¢. 0.4 | Ee ts ee See 7.87 mg. 

2.5¢. ¢. 0. 35 Sitti tbh «pomtaaveadienntingoadvvonhoadades 

2.5¢. ¢. 0.3 Some motility present in 120 min_............._- 

2.5¢. ¢. 0.2 Motility present in 120 min_-.................-- 














These results show a good agreement between individual experi- 
ments with the ultrafiltration and nitroprusside methods, and also 
that upon a given protein these two methods yield results that are 
quite close to each other. This is added proof that physical adsorp- 
tion of arsenoxide by protein does not play a part in the ultrafiltra- 
tion experiments. The tests upon trypanosomes yield a result some- 
what lower than that with the other procedures. One factor that 
could contribute to this discrepancy is that the test object used to 
demonstrate the absence of free arsenoxides, i. e., the trypanosomes, 
themselves contain sulphydryl groups (Voegtlin, Dyer, and Leonard 
(1)) and can therefore compete with the SH groups of the protein 
for the arsenic. 

DISCUSSION 


The above described experiments demonstrate that trivalent arsenic 
(arsenoxide) combines chemically with those proteins that contain 
fixed sulphydryl groups in their molecule, and that no such combina- 
tion occurs in the absence of SH groups. This constitutes good evi- 
dence of the specificity of such a reaction, and it is further sup- 
ported by the demonstration that pentavalent arsenic is unable 
under the conditions of these experiments to enter into this combina- 
tion. 

These results lend support to the view that the action of trivalent 
arsenic upon living tissues is primarily upon the sulphydryl com- 
pounds. It is particularly satisfying to such a view that arsenoxide 
is just as toxic for trypanosomes in native egg white, containing a 
wide variety of chemical substances, as it is in salt solution, while 
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coagulated egg white, containing SH groups, greatly decreases the 
toxicity of this arsenical. 

A discussion of the mechanism of arsenic action, with particular 
reference to the SH compounds of living cells, has been recently 
presented by Rosenthal and Voegtlin (3). The present evidence 
substantiates these views and suggests the physiological réle of the 
fixed sulphydryl groups in tissue respiration, since a decrease in re- 
spiratory function is a characteristic effect of arsenious oxides. The 
relationship of fixed SH groups of extracted tissues to biological 
oxidations has been made the subject of investigation particularly 
by Meyerhof (16) and Hopkins (8). Our experiments showing that 
the action of arsenic brings about a decrease in the reducing power of 
SH groups is of particular interest in this connection. Levaditi and 
his associates (17) have shown that atoxyl, in vitro, becomes trypan- 
ocidal when incubated at 37° C. with minute amounts of glutathione 
or with tissue proteins. Their explanation concerning glutathione is 
that more trivalent arsenic is formed from atoxyl than can be com- 
pletely neutralized by the sulphydryl compounds present, but they 
did not establish the réle of the fixed SH groups of proteins in such a 
mechanism. 

A discussion of the relative importance of glutathione and of the 
fixed sulphydryl groups of proteins in the mechanism of action of 
arsenic upon the tissues would be premature at this point. 

The titration of the fixed SH groups of proteins with arsenoxide, em- 
ploying the disappearance of the nitroprusside test as an end point, 
affords a simple way to study these compounds, and, providing that 
the quantitative relationships of the procedure can be established, 
it should prove of value as a method for the quantitative estimation 
of such sulphydryl compounds. By omitting cyanide from the 
procedure, repeated determinations upon a protein solution can be 
employed to indicate the relative rates of oxidation of SH groups. 


SUMMARY 


1. Arsenoxide, a trivalent arsenical (3-amino-4-hydroxyphenyl 
arsenious oxide), was added to native egg white, crystalline egg albu- 
min, ovoglobulin, blood serum, and casein (containing no SH groups) 
and the solutions were ultrafiltered through collodion membranes. 
No evidence of a combination between arsenic and protein occurred, 
the arsenic appearing in the ultrafiltrate in approximately the origi- 
nal concentration. 

2. When these proteins were coagulated to bring out the SH 
groups, ultrafiltration experiments revealed a marked ability to 
combine with arsenoxide and the degree of combination was pro- 
portionate to the sulphydryl groups present (as evidenced by the 
strength of the nitroprusside test). 
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3. Fresh rat testes and liver when washed free from glutathione 
were shown to contain fixed SH groups, and these preparations, as 
well as a thermostable muscle residue, were shown by ultrafiltration 
experiments to be able to combine with arsenoxide. 

4. Ultrafiltration experiments upon a similar arsenic compound 
containing arsenic in the pentavalent state (3-amino-4-hydroxy- 
phenyl arsonic acid) showed that coagulated proteins and glutathione- 
free tissues, containing fixed SH groups, did not combine with penta- 
valent arsenic. 

5. Arsenoxide when added to sulphydryl-containing proteins com- 
bines with the SH groups in such a way that they no longer give the 
nitroprusside test. This union is sufficiently firm as to be unaffected 
by the addition of cyanide. The arsenoxide titers, using the disap- 
pearance of the nitroprusside test as an end point, were determined 
upon various proteins, and upon SH glutathione and cysteine. 

6. Pentavalent arsenic can be shown by this method also to be 
unable to combine with fixed SH groups, for it does not bring about 
the disappearance of the nitroprusside test. 

7. It can be shown by a biological method that trivalent arsenic 
does not combine with native proteins containing no SH groups, for 
arsenoxide is just as toxic for trypanosomes in the presence of native 
egg white or crystalline egg albumin as it is in 0.8 per cent salt solu- 
tion. 

8. When egg white or crystalline egg albumin are coagulated to 
bring out their SH groups, a combination with arsenoxide occurs and 
complete protection of trypanosomes against arsenic action can be 
effected by the presence of these coagulated proteins. 

9. The presence of arsenious oxide interferes with the reduction 
of methylene blue and indigo carmine, under anaerobic conditions, 
by coagulated egg white. 
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THE CHLORINATION OF BALLAST WATER ON GREAT LAKES 
- VESSELS 


By G. H. Ferauson, Chief Sanitary Engineer, Department of Pensions and Na- 
tional Health of Canada 


In the final report of the International Joint Commission on the 
Pollution of Boundary Waters issued in 1918, it was recognized that 


in addition to contamination of Great Lakes waters by vessel sewage 
there was also a possibility of polluting harbor waters, particularly 


near municipal intakes, by the unrestricted discharge of vessel ballast 
water, which is usually seriously contaminated. After a discussion 
of pollution by vessel sewage, the report continues as follows: 


Pollution by water ballast constitutes a more difficult problem. There has 
not yet come to the notice of the commission any feasible means of purifying the 
rather large quantities of water which vessels while in the polluted areas of inner 
harbors frequently take on board for purposes of ballast, and which they after- 
wards discharge upon approaching their destination, often while passing water 
intakes. It will probably be sufficient for the present at least to control this 
practice by regulations designed to limit or prevent the discharge of ballast 
water in the neighborhood of intakes. In the event of failure of such control 
by regulations, more expensive and time-consuming methods of treatment will 
have to be developed and prescribed. 


With a view to investigating the feasibility of such methods as were 
suggested for chlorinating ballast water, and also to consider other 
relevant matters, a brief study of this question was made in the latter 
part of the navigation season of 1930. 

The data collected are presented in the accompanying table: 
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Data regarding ballast water and ballast tanks on certain Great Lakes vessels 





Remarks 





Ballast tanks filled at Sarnia and discharged there on return from 
hd, = = Ballast water also taken at Fort William prior to trip 
o Dulut 


Ralph Budd 
Algonquins. 
Noronie Ballast tanks filled at Point Edward going westward and emptied 
at Point Edward on return trip eastward. 


Hamonic Ballast tanks filled or emptied at any point that is required and 

emptied as cargo becomes heavier. 

Donnacona 

Royalite 

Aycliffe Hall Ballast tanks unlined. 

Ballast tanks unlined and never cleaned. 

Ballast tanks unlined and never cleaned. Variable ballast carried. 

Ballast tanks never cleaned. 

Ci. = of Windsor... — ig taken from Toronto Harbor and discharged at or near 
ontreal. 

Cement Karrier -- -- Ballast tanks unlined. 

City of Toronto. -- Ballast water obtained in Lake Ontario. 
| Ballast tanks not cleaned and unlined. 

6 | Ballast water obtained in Montreal Harbor and canals is discharged 
| in harbor at Fort William. 














While the small number of vessels examined does not warrant the 
drawing of very specific conclusions, there are, nevertheless, a number 
of observations to be made. The ballast tank capacity of canal- 
sized freighters and upper lake vessels ranges from 750 to 7,500 tons, 
which may be discharged in periods from 2 to 6 hours. In a typical 
steamship the ballast water is stored in the forepeak, two or three 
tanks under the cargo hold and engine room, and in the afterpeak. 
Additional ballast capacity is sometimes obtained by flood valves 
opening from the tanks into the cargo hold. Each tank is separated 
not only by a bulkhead but also by a partition running parallel with 
and over the keel. The pumping arrangement is usually a simple 
one, suction pipes from each tank leading to a common manifold in 
the engine room and thence to the pump or pumps. 

There are several methods of chlorinating ballast water which 
might be adopted, using sodium hypochlorite as the medium for 
transporting the chlorine. One proposal was to add a 2 per cent 
solution of sodium hypochlorite by means of a chlorinator to the 
ballast water as it was discharged from the tanks through the chlorin- 
ating chamber (pipes or tank) to overboard. As the detention period 
available would seriously limit the time for the chlorine to complete 
its action, a high concentration of solution would be necessary and 
this might lead to possible corrosion of ship plate if a ship tank were 
used for the retention chamber. For this reason a separate tank 
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would have to be built in the engine room or at some other convenient 
place. This plan, while it has the merit of being an effective one, 
might be prohibitive because of the cost entailed. 

To lessen this disadvantage and to render effective the long deten- 
tion period afforded by vessels in plying from port to port, a second 
proposal was to chlorinate the water on admission to the ballast 
tanks. This might be done in two ways. A solution chlorinator 
installed near the ballast water pumps would add a definite amount 
of chlorine to the water as it was pumped to the tanks, or, dispensing 
with additional apparatus altogether, proper amounts of the solution 
could be added to the empty tanks by means of the sounding pipes. 
Then when the pumps were started, the inrush of fresh ballast water 
would cause the solution to be thoroughly mixed with the water. 
This method has the advantage of not only being economical but the 
thoroughness of the disinfection may be checked by taking ballast 
water samples from a vessel intercepted at any canal en route from 
port to port and sailing light. A serious objection is the corrosiveness 
of chlorine with its damaging effect on steel plate: As the concen- 
tration of free chlorine for 100 per cent sterilization of all bacteria 
would vary with the bacterial counts of different harbor waters, the 
chlorine dosage for a given case might be far in excess of the amount 
required, leaving some free chlorine to attack the steel. This might 
be obviated to a certain extent by dividing the harbor waters into 
classifications on the basis of plate counts of total bacteria and 
specifying a chlorine dosage for each class. Thus a ship leaving 
Montreal Harbor with ballast water would use a certain concentra- 
tion of free chlorine which would be just sufficient or nearly so for 
the purpose, while another ship taking ballast in one of the upper 
lake canals would probably use a lesser amount. 

In general, there do not seem to be any real physical difficulties 
in the way of effectively chlorinating ballast water. It has been 
shown that ballast water tanks are usually filthy, containing accumu- 
lations of rust and other sediment; and when to these tanks is added 
foul harbor water it is at once apparent that pollution of otherwise 
uncontaminated water, particularly near municipal intakes, is quite 
within the realm of possibility. 

Further study was discontinued on this problem as it was felt that 
sufficient data had been gathered for present purposes and that 
direct pollution of Great Lakes waters by vessel sewage is a far more 
serious menace and one which should receive first attention, rather 
than the lesser menace of vessel ballast water. 
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DEATH RATES IN A GROUP OF INSURED PERSONS 
Rates for Principal Causes of Death for November, 1931 


The accompanying table, taken from the Statistical Bulletin for 
December, 1931, issued by the Metropolitan Life Insurance Co., 
presents the mortality record of the industrial insurance department 
of the company for November as compared with that for the preceding 
month and for the corresponding month of last year. It also gives 
the cumulative rates for the period January—November for the years 
1930 and 1931. The rates are based on a strength of approximately 
19,000,000 insured persons in the United States and Canada. In 
recent years the general death rate in this more or less selected group 
of persons has averaged about 72 per cent of the rate for the registra- 
tion area of the United States. 

The Bulletin states: 


In no previous November have health conditions among Metropolitan indus- 
trial policyholders been as favorable as during that month in 1931. The death 
rate was 7.7 per 1,000, as compared with the previous minimum of 7.8 in No- 
vember, 1930. In only one other November (in 1924) has the death rate among 
insured wage earners fallen below 8 per 1,000. 

The cumulative death rate for the 11 elapsed months of 1931 is only two- 
tenths of 1 per cent above the minimum—recorded in 1930. Furthermore, in 
December, 1931, lower mortality rates than those of December, 1930, prevailed 
up to the middle of the month. It is thus entirely possible that this slightly 
adverse margin will be wiped out by the end of the year. Mortality data for the 
general population of certain large cities show, up to the end of the forty-seventh 
week, a cumulative death rate of only 11.8 per 1,000, as compared with 11.9 for 
the corresponding period of 1930, thus indicating that the excellent health con- 
ditions prevailing among insured wage earners in 1931 have also obtained for the 
population in general. Among the insured who live in the Pacific Coast and Moun- 
tain States, and among those in Canada, markedly lower November death rates 
were registered than ever before, and the cumulative mortality for each of these 
large regions, up to the end of November, was well below the previous minimum. 

With respect to four diseases, the facts are so clear cut that it is possible to 
announce, even before the close of the year, that the lowest mortality rates 
recorded to date will be registered this year. These are diphtheria, tuberculosis, 
diarrheal complaints, and puerperal conditions. There is also every prospect 
that a new minimum will be shown for typhoid fever, and there is an excellent 
chance that the mortality from chronic nephritis will be lower than ever before. 

The reduction in the diphtheria death rate up to the end of November amounted 
to 28 per cent. The mortality from this disease has been reduced more than 
one-half in the brief period of 2 years; more than two-thirds in 7 years; and the 
death rate is now less than one-sixth the figure recorded 20 years ago. With the 
single exception of typhoid fever, diphtheria has recorded a greater per cent 
reduction in its death rate since 1911 than has any other cause of death. The 
mortality for measles and scarlet fever is running a little higher than in 1930, but 
the death rate for each is well below the average for the past 10 years; and in the 
case of each the rate represents only a small fraction of the figure registered 20 
years ago. The whooping-cough mortality rate is about at the average for the 
past decade. 
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A very unusual development this year is an actual reduction in the pneumonia 
death rate in the face of a marked rise in that for influenza. Even during the 
influenza outbreak of last winter the pneumonia mortality did not increase to the 
extent usually observed during former periods of widespread prevalence of 
influenza; and after the epidemic had run its course, every month recorded a 
lower pneumonia death rate than did the corresponding month of 1930. 

On the other side of the picture no doubt remains that new maximum death 
rates will be registered in 1931 for cancer, diabetes, and automobile fatalities, 
and the heart disease mortality rate will probably be higher than ever before. 


Death rates (annual basis) per 100,000 for principal causes of death 
[Industrial department, Metropolitan Life Insurance Co.] 




















Annual rate per 100,000 lives exposed ! 
Cumulative, Janu- 
Cause of death ? 
Novem- | October, | Novem- | ®°¥ to November 
ber, 1931 1931 ber, 1930 
i 1931 1930 
ET ELAR LM 771.6 780. 2 775.2 876.3 874.8 
SED cn iniiandunineweintrneennaneaenn 2.2 4.9 2.7 2.2 2.3 
SE SEN CES EO Rear eee .6 -5 -2 3.2 3.0 
ON EE EY, Fe ees 2.0 1.9 2.1 3.1 25 
hte om Agama SE RS a ED RPE ER 2.9 3.3 2.3 3.6 44 
DE. . caanebditinnudétengabbumendascieseghtwese 7.6 4.0 5.8 4.2 5.8 
<n 5 tte ed iecatéddeiapeidbabnahnsadad 8.1 5.2 10.9 21.1 14.5 
I IID... 5 ciccasitdiinecoedcensdonoveda 66.9 70.9 65.8 76. 1 81.6 
Tuberculosis of respiratory system__....-.-.----- 59.3 63.0 58.0 67.2 71.1 
es ee emennanndeneada 83.6 79.7 72.2 82.4 77.7 
I. t. . ss  onedaonennidesakaoel 20.5 18.4 16.3 20.6 18.4 
oa renninmmnionaeanintne 54.6 55.7 56. 1 60. 6 60.1 
Organic diseases of heart_.........---.-..------------ 131.0 125.8 131.8 147.1 144.3 
i 56.3 41.3 67.4 74.7 75.9 
Other respiratory diseases --..........-..------------ 8.3 8.4 9.4 10.3 11.1 
Eo vninnndiinosancnsoccedsedoos 12.2 27.0 19.2 16.1 21.1 
Bright’s disease (chronic nephritis) .......-.-.....--- 65.2 58.4 61.4 66. 2 67.7 
UNE MED Sac dbccccesentevocccnccueendssnccsed 8.8 10.0 8.7 11.0 12.1 
ETERS ne ee aN 8.0 10.0 9.7 9.7 9.7 
EE SS RES RE A ES SS 5.6 8.3 5.9 6.9 6.6 
Other external causes (excluding suicides and homi- 
iis cinkenhbcnthndiestddehibthbncongiaiowes 56.1 57.0 54.2 60,7 62.5 
Traumatism by automobiles__.................-- 23.0 25.4 21.3 21.7 20.5 
BE ae eee 171.0 189.4 173.2 196. 4 193.7 

















1 All figures in this table include insured infants under 1 year of age. The rates for 1931 are subject to 
slight correction, since they are based on provisional estimates of lives exposed to risk. 


COURT DECISION RELATING TO PUBLIC HEALTH 


Portion of narcotic act authorizing forfeiture of vehicle without notice 
to owner held invalid—(California District Court of Appeal, First 
District; People v. Broad (General Motors Acceptance Corporation, 
Intervener), 5 P. (2d) 55; decided Nov. 7, 1931.) A contract was 
entered into for the purchase by the defendant of an automobile and 
a part of the purchase price was paid. Under the contract, title was 
retained by the seller; but on the date of the execution of the contract, 
the interest of the seller therein, with title to the automobile, was 
transferred to the intervening corporation. The defendant subse- 
quently pleaded guilty to a charge of violating the State narcotic act, 
and, in an action to forfeit the automobile because used in transport- 
ing narcotics, the lower court ordered it to be delivered to the State 
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department of finance. Section 15 of the narcotic law provided as 


follows: 

Any automobile or other vehicle used to convey, carry, or transport any of 
the drugs mentioned in section 1 of this act, which are not lawfully possessed or 
transported, is hereby declared to be forfeited to the State and may be seized 
by any duly authorized peace officer, and when such seizure is made shall be 
considered as part of the evidence under this act, and the magistrate shall, upon 
conviction of the party charged with the violation of said act, turn the auto- 
mobile or other vehicle over to the department of finance of the State of Cali- 
fornia, and said department of finance shall deliver to the division of narcotic 
enforcement of the State of California such number of said automobiles or other 
vehicles as may be needed by the said narcotic division in enforcing the provi- 
sions of this act: Provided, That nothing contained herein shall apply to common 
carriers or to an employee acting within the scope of his employment under this 
act. 


On appeal by the intervener, the district court of appeal held that 
the portion of the act which purported to authorize a forfeiture with- 
out notice to the owner was invalid, as being a denial of due process, 


PUBLIC HEALTH SERVICE PUBLICATIONS 
A List of Publications Issued During the Period July-December, 1931 


There is printed herewith a list of publications of the United 
States Public Health Service issued during the period July—-Decem- 
ber, 1931. 

The most important articles that appear each week in the Pusiic 
HrattuH Reports are reprinted in pamphlet form, making possible a 
wider and more economical distribution of information that is of 
especial value and interest to public-health workers and the general 
public. 

All of the publications listed below except those marked with an 
asterisk (*) are available for free distribution and as long as the supply 
lasts may be obtained by addressing the Surgeon General, United 
States Public Health Service, Washington, D.C. Those publications 
marked with an asterisk are not available for free, distribution but 
may be purchased from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., at the prices noted. (No 
remittances should be sent to the Public Health Service.) 


Periodicals 


Public Health Reports (weekly), July-December, vol. 46, Nos. 27-52, pages 
1613 to 3155. 

Venereal Disease Information (monthly), July-December. Vol. XII, Nos. 7-12, 
pages 287 to 581. (Index to vol. XII included in December issue.) 
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Reprints from the Public Health Reports 


1489. Three outbreaks of food poisoning apparently due to B. enteritidis, B. 
paratyphosus B (aertrycke type), and B. paratyphosus A, respectively. 
By J. C. Geiger, Margaret Nelson, J. P. Gray, F. Firestone, and H. L. 
Wynns. July 3, 1931. 8 pages. 

Some essential considerations in connection with the rural health program. 
By W. F. Draper. July 10,1931. 6 pages. 

Public Health Service Publications. A list of publications issued during 
the period January-June, 1931. July 10, 1931. 4 pages. 

The physical examination as an instrument of research. By Rollo H. 
Britten. July 17, 1931. 6 pages. 

A new subspecies, radicans, of Alcaligenes faecalis. By Alice C. Evans. 
July 17, 1931. 4 pages. 

The need for continued study in public-health work. By W. S. Leathers. 
July 24, 1931. 11 pages. 

The chemistry of cell division. II. The relation between cell growth and 
division in amoeba proteus. By H. W. Chalkley. July 24, 1931. 
19 pages. 

Sickness among male industrial employees in the first quarter of 1931. 
By Dean K. Brundage. July 31, 1931. 2 pages. 

A study of illness among grade school children. By Charles C. Wilson, 
Ira V. Hiscock, J. H. Watkins, and Jarvis D. Case, with the coopera- 
tion of John L. Rice. July 31, 1931. 23 pages. 

Typhus fever. The rat flea, Xenopsylla cheopis in experimental trans- 
mission. By R. E. Dyer, E. T. Ceder, A. Rumreich, and L. F. Badger. 
August 7, 1931. 2 pages. 

Coordination in the sanitary control of bottled mineral waters. By 
W.S. Frisbie. August 7, 1931. 3 pages. 

Age and sex incidence of influenza and pneumonia morbidity and mortality 
in the epidemic of 1928-29 with comparative data for the epidemic of 
1918-19. (Based on surveys of families in certain localities in the 
United States following the epidemics.) By Selwyn D. Collins. 
August 14, 1931. 29 pages. 

Dermatitis venenata due to contact with Brazilian walnut wood. By 
Louis Schwartz. August 14, 1931. 5 pages. 

Public health service in Knox county, Tennessee. Fiscal year July 1, 
1929-June 30, 1930. By Joseph W. Mountin. August 21, 1931. 
18 pages. 

A technique for adjustment of pH of hanging drop tissue cultures. By 
W. R. Earle. August 21, 1931. 11 pages. 

The medical profession and the health department. By A. J. McLaughlin. 
August 28, 1931. 7 pages. 

Expansion of investigations on tick-borne diseases by the United States 
Public Health Service. By R. R. Spencer. September 4, 1931. 
5 pages. 

A survey of the work of employees’ mutual benefit associations. By 
Dean K. Brundage. September 4, 1931. 18 pages. 

Cooperative campaign for the eradication of plague in Peru. Final 
report. By John D. Long. September 11, 1931. 8 pages. 

Occurrence of a colony of the tick parasite Hunterellus hookeri Howard 
in west Africa. By Cornelius B. Philip. September 11,1931. 5 pages. 

Extent of rural health service in the United States 1927-1931. September 
11,1931. 14 pages. 
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A note on the history of pellagra in the United States. By G. A. Wheeler. 
September 18, 1931. 7 pages. 

Sleeping car parking and sanitation at a large convention. By G. H. 
Ferguson. September 18, 1931. 5 pages. 

. The catalytic action of copper in the oxidation of crystalline glutathione. 
By Carl Voegtlin, J. M. Johnson, and Sanford M. Rosenthal. Sep- 
tember 18, 1931. 20 pages. 

. Outbreak of undulant fever traced to infected milk supply. By H. E. 
Hasseltine and I. W. Knight. September 25, 1931. 10 pages. 

The functions and limitations of government in public health education. 
By Allan J. McLaughlin. September 25, 1931. 6 pages. 

Inspection of ships for determination of mosquito infestation. By 
W. F. Tanner. September 25, 1931. 15 pages. 

Present day problems of yellow fever. By Hugh 8. Cumming. October 
2, 1931. 6 pages. 

Experimental transmission of endemic typhus fever of the United States 
by the rat flea (Xenopsylla cheopis). By R. E. Dyer, E. T. Ceder, 
A. Rumreich, and L. F. Badger. October 9, 1931. 2 pages. 

Agglutinin absorption in undulant fever (Brucellosis). By Edward 
Francis. October 9, 1931. 21 pages. 

Double infection by organisms of the Brucella group. Report of a case. 
By Carl F. Jordan and I. H. Borts. October 9, 1931. 6 pages. 

Typhus fever. The experimental transmission of endemic typhus fever 
of the United States by the rat flea Xenopsylla cheopis. By R. E. 
Dyer, E. T. Ceder, R. D. Lillie, A. Rumreich, and L. F. Badger. 
October 16, 1931. 19 pages. 

Sickness among male industrial employees in the second quarter of 1931. 
By Dean K. Brundage. October 16, 1931. 3 pages. 

The effect of hemolytic streptococci and their products on leucocytes, 
By Alice C. Evans. October 23, 1931. 19 pages. 

Rat-flea survey of the port of St. Thomas, Virgin Islands. By E. H, 
Carnes. October 23, 1931. 5 pages. 

Dental decay and corrections among school children of different ages. 
Based on 12,435 oral examinations by dental personnel in Georgia, 
Illinois, Missouri, and Hagerstown, Md. (Studies in dental caries No. 
1.) By Amanda L. Stoughton, and Verna Thornhill Meaker. October 
30, 1931. 16 pages. 

The pellagra-preventive value of canned spinach, canned turnip greens, 
mature onions, and canned green beans. By G. A. Wheeler. No- 
vember 6, 1931. 6 pages. 

A technique for adjustment of the pH of tissue cultures planted in Carrel 
flasks. By W. R. Earle. November 6, 1931. 3 pages. 

The movements of epidemic meningitis, 1915-1930. By A. W. Hedrich. 
November 13, 1931. 18 pages. 

Mosquitoes transported by airplanes. Staining method used in deter- 
mining their importation. By T. H. D. Griffitts and J. J. Griffitts. 
November 20, 1931. 8 pages. 

Leprosy. A study of the white blood cells and their relation to clinical 
progress. By L. F. Badger. November 20, 1931. 20 pages. 

Pathology of the eastern type of Rocky Mountain spotted fever. By 
R. D. Lillie. November 27, 1931. 20 pages. 

State and insular health authorities, 1931. Directory, with data as to 
appropriations and publications. December 4, 1931. 23 pages. 
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1532. 


1533. 


1534. 


1535. 


1536. 
1537. 


1538. 


93. 


31. 


32. 





City health officers, 1931. Directory of those in cities of 10,000 or more 
population. December 4, 1931. 16 pages. 

The fumigation of vessels. Asymposium. By C. L. Williams, B. E. 
Holsendorf, and J. R. Ridlon. July 3, July 10, July 17, July 24, 
July 31, August 14, August 28, and December 11, 1931. 81 pages. 

Microscopic examination for intestinal parasites of 73 boys in the 
National Training School for Boys, Washington, D. C. By C. E. 
Baker. December 11, 1931. 4 pages. 

Scarlet-fever streptococcus antitoxin in the treatment of scarlet fever. 
By M. V. Veldee, F. E. Stevenson, and A. Graeme Mitchell. Decem- 
ber 18, 1931. 28 pages. 

Whole-time county health officers, 1931. December 18, 1931. 9 pages. 

Typhus fever: Typhus virus in feces of infected fleas (Xenopsylla cheopis) 
and duration of infectivity of fleas. By E. T. Ceder, R. E. Dyer, 
A. Rumreich, and L. F. Badger. December 25, 1931. 4 pages. 

Anopheles atropos D. & K.—A new potential carrier of malaria organ- 
isms. By Bruce Mayne and T. H. D. Griffitts. December 25, 1931. 
9 pages. 

Supplements to the Public Health Reports 


The rat proofing of vessels—With drawings illustrating the general 
instructions for rat proofing of ships compiled and promulgated by 
the American Marine Standards committee (H No. 41, approved 
February 8, 1929). By S. B. Grubbs and B. E. Holsendorf. 1931. 
84 pages. 

Proceedings of the conference of representatives of medical, dental, 
pharmaceutical, and veterinary associations and other scientific asso- 
ciations and agencies with the Surgeon General of the United States 
Public Health Service. Held at Washington, D. C., August 12, 1930. 
1931. 77 pages. 

Division of Mental Hygiene, United States Public Health Service. Laws 
establishing the division and authorizing its functions. 1931. 13 
pages. 

The notifiable diseases. Prevalence during 1930 in cities of over 100,000. 
1931. 37 pages. 

Public health administration in Colorado. By C. E. Waller. 1931. 
79 pages. 15 cents. 

Some Public Health Service publications suitable for general distribution. 
1931. 19 pages. 

Public Health Bulletin 


The health of the school child. A study of sickness, physical defects, 
and mortality. By Selwyn D. Collins, with an introduction by Talia- 
ferro Clark. August, 1931. 159 pages. 


Reprints from Venereal Disease Information 


Some public health aspects of syphilis. By Taliaferro Clark. From 
Venereal Disease Information, Vol. XII, No. 5. 17 pages. 

Prevalence of venereal diseases in Charleston, W. Va. By Taliaferro 
Clark and Elizabeth V. Milovich. From Venereal Disease Information, 
Vol. XII, No. 6. 11 pages. 

The Kahn reaction in the blood serum of normal and syphilitic guinea 
pigs. By. K. K. Bryant and J. F. Mahoney. From Venereal Disease 
Information, Vol. XII, No. 7. 4 pages. 
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34. A practical belt for mercury inunctions. By O. C. Wenger. From 
Venereal Disease Information, Vol. XII, No. 7. 2 pages. 

35. The response of the Wassermann reaction to treatment in early syphilis 
as affected by the factors of race, sex, and pregnancy. By H. M. 
Robinson and Mildred H. Faupel. From Venereal Disease Information, 
Vol. XII, No. 8. 5 pages. 

36. Prophylaxis and treatment of venereal disease in the United States. 
By Audrey G. Morgan. From Venereal Disease Information, Vol. 
XII, No. 8. 7 pages. 

37. The control of gonorrhea. By Taliaferro Clark. From Venereal Disease 
Information, Vol. XII, No. 9. 9 pages. 


Unnumbered Publications 


*To a patient en route to the marine hospital, Fort Stanton, N. Mex. 3 pages. 


5 cents. 
*Index to Public Health Reports, vol. 46, Part I (January-June, 1931). xxx 


pages. 5 cents. 
Annual Report 


*Annual report of the Surgeon General of the Public Health Service of the 
United States for the fiscal year 1931. 354 pages. 85 cents. 


ANNUAL MORTALITY SUMMARY FOR 83 LARGE CITIES, 1931 


Number of deaths, death rates, and infant mortality in 88 large cities in 1931 (Decem- 
ber 28, 1930, to January 2, 1932), and comparison with 1930 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 









































Mortality data for calen- 
dar year, 1930 ¢ 
a aoe - 
irate? (per sio fant 
City Total | 1,000 es-| Deaths | infant | mortal- Death 
deaths ! | timated 1 year! mortal- | ity rate rate (per Deaths 
popula y ity rate} 1930 | Total | 1,000es- |‘ hor 
tion) 1931 23 deaths | timated | | . 
ula- year 
tion) 

Total (83 cities). .......- 428, 016 1.8] 36,928 +58 $61 | 420, 076 11.9] 40,309 
ee 2, 024 7.6 232 55 55 2, 001 7.8 291 
DN RE SEE TEE. © 1, 844 14.1 140 54 60 1, 893 14.8 157 
Senta © cit.cstdthdninenchll 4, 206 14.9 438 ey 4, 205 15.5 496 

We te ctntniciinitinnt niall 2, 162 1L. 5 226 65 2, 099 11.6 228 
CSR. acchowntditbtiamedt 2, 044 2L6 212 114 148 2, 106 23. 2 268 
| ee ae 11, 713 14.2 1, 072 71 65 | 11, 239 13.9 981 
LER SE 8, 743 12.9 716 61 57 8, 424 12.7 674 
eta 2, 970 19.9 356 108 OF 2, 815 19.6 307 
Birmingham ®__............... 3, 566 13.0 $22 63 78 3, 548 13.6 404 
WER a ticccsutitbsiciunt’s 1, 696 10.0 161 50 55 1, 623 10.0 168 
0, aa es SM 1, 870 17.9 161 82 lll 1, 925 19.3 236 
a PR PRI hs SR 11, 221 14.1 1, 058 60 70; 11,018 14.1 1, 263 
VEREINGSD 0. csimisdvniipeduiall 1, 656 1L1 151 51 47 1, 599 10.9 145 
WERIO.... iadinncntbahidenaenll 7, 542 12.8 728 66 67 7, 392 12.9 779 
Cambridiet, i ccalnsininamestl 1, 395 12.0 14 48 47 1, 346 1.8 119 
Camden. } tits ctdsiatitnentdill 1, 721 14.2 214 71 69 1, 590 13.4 208 
Canton - apbeidatlsdoaniil 1, 072 99 108 51 62 1, 020 9.7 131 
Chicago idial>builieintnaaiadinaniasiil 36, 10.4 3, 036 56 54 | 35,316 10.4 3, 112 
Olen os thas aiceenien 7, 15.6 589 71 65 | 7,005 15.5 569 
loveleglh 4..acubsuclndeentintd 10, 213 11.0 859 52 54 9, 906 1.0 974 
Columbus aT 4, 025 13.4 276 52 71 4,470 15.3 380 
Dalles 8. tic camistiieiveadbe 3, 060 1.0 372 ( ( 8, 012 1L 5 393 
Lf Se ar x 2, 231 9.7 283 ( ( 2, 153 0.9 258 
OORT: ciencncncuttidktns 829 17.2 89 (é ( 859 19.0 135 
Dayten.i.<.. csiddnnschnukbehidel 2, 448 10.4 218 2, 226 9.8 202 
DOR VUE. « sindcatbecnbacinliiccnedl 4, 133 13.9 349 64 4, 339 15.0 430 


See footnotes at end of table. 
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Number of deaths, death rates, and infant mortality in 83 large cities in 1931 ( Decem- 
ber 29, 1930, to January 2, 1932), and comparison with 1930—Continued 





Mortality data for calen- 
dar year, 1930 ¢ 
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1 Based upon telegraphic reports received each week from city health officers. 
? Allowance has been made for the 6 extra days, which must be deducted from the 53 weeks to give a 


period of 365 days. 

‘Infant mortality rate is based upon deaths under 1 year as returned each week and estimated births, 
1931. 

‘ Based upon deaths which occurred within the calendar year. 

‘Infant mortality rate for the cities in the birth registration area appearing in the summary. 

* For the cities for which deaths are shown by color the percentage of colored pegutetin in 1930 was as 
follows: Atlanta, 33; Baltimore, 18; Birmingham, 38; Dallas, 17; Fort Worth, 16; Houston, 27; Indianapolis, 
12; Kansas City, Kans., 19; Knoxville, 16; Louisville, 15; Memphis, 38; Miami, 23; Nashville, 28; New 
Orleans, 29; Richmond, 29; Tampa, 21; and Washington, D. C., 27. 

’ Mortality rates based upon population Apr. 1, 1930; decreased 1920 to 1930; no estimate made. 

* Cities with no infant mortality rate are not in the registration area for births. 


DEATHS DURING WEEK ENDED JANUARY 9, 1932 


Summary of information received by telegraph from industrial insurance companies 
for the week ended January 9, 1932, and corresponding week of 1981. (From 
the Weekly Health Index, issued by the Bureau of the Census, Department of 


Commerce) 
Week ended ‘ 
Jan. 9, 1932 ing week, 1931 


Policies in force........- ee eutiahencetdisinin See 75, 144, 856 
Number of death claims 13, 082 15, 212 
Death claims per 1,000 policies in foree, annual rate_ 9. 2 10. 6 








January 29, 1932 268 


Deaths '! from all causes in certain large cities of the United States during the week 
ended January 9, 1932, infant mortality, annual death rate, and comparison with 
corresponding week of 1931. (From the ie Health Index, issued by the 
Bureau of the Census, Department of Commerce 


[The rates published in this summary are based upon — 1 population estimates derived from the 













































1930 census 
Corresponding 
Week ended Jan. 9, 1932 week, 1931 
~~ Deaths | Infant Deaths 
n 
Fa —_ under | mortality oe under 
1 year rate 3 1 year 
Peted Ge GD a ivccncccwtcnsceasse 9, 066 13.0 633 454 14.1 877 
IIS EEE Ss oe 53 10.4 4 50 9.5 5 
pS LEE RS ay FRE Se eS 46 18. 4 3 61 17.0 3 
pc 0 ON SE ee 110 20.3 10 97 16.5 7 
| SI eS a Sse? A” 53 14.8 8 118 15.3 4 
PR divia bic cddbddnc.cnukebecetienine 57 31.1 2 57 19.0 3 
le a cnch ddnccniiipaanncbabudl 236 15.0 27 96 15.6 3 
, | Pe PRES) eee 183 14.3 18 82 14.9 17 
| SUSE i ate: 53 18.4 9 145 19.2 6 
EE Fo ont cctbundccascadimpesacns 81 15.3 10 104 15.7 5 
DR, +L icndebeubitchebeebeebianuniine 43 13.1 7 115 8.8 2 
SS 2 a 38 18.9 3 81 26.9 3 
0 ET RE 2 ES 237 15.7 20 60 14.7 3 
CS SESE OS ES 39 13.8 7 125 16.7 4 
RENE IPRS SRP che St EE apes 160 14.2 10 48 13.4 15 
EEE SE 36 16.4 3 42 13.7 4 
SR SRC: a a 29 12.7 5 88 17.5 4 
EET ETETE SSIS RE CS ES 23 11.1 3 75 9.3 0 
8 EE Ee oe 834 12.4 70 69 11.5 66 
EARS PRES BE ASE Sa 144 16.3 4 26 21.8 ll 
PL, «diss d nna binbectiniiinmeneakeaie 214 12.1 13 42 11.3 15 
SID J 21 « cig caltamamediuicitieaatinntinlch’ 109 19.0 6 60 15.0 1 
RET TBR EPR E O REE SF 66 12.2 | See 14.5 6 
ENE DEE aS aE 43 9.6 | Seas 13.4 6 
RI hi tclienitlnad enabebciesmmndbohina 23 24.7 8 BER 19.8 0 
ERE TSE PE ae Ee SRS os 50 11.0 5 72 14.4 7 
GR ls Sl SS SER 7 SE 8 139 24.7 9 88 16.4 12 
GEG A, Son CEE LOK 30 10.7 0 0 12.6 3 
| FREER BE RRR TS 300 9.1 22 40 8.7 38 
SSN a Re er 20 10.3 3 87 13.3 1 
NE A ES CE Se 36 17.6 | Sere 26.3 19 
I aiiscinddan the hdesaliiainithnecceaninnedeersioninatl 20 8.8 0 0 10.2 3 
RS PEE PETS 24 10.9 1 27 11.8 1 
SRA EE et EN Te 30 9.2 4 59 7.0 4 
Fe WN Pica ckcccnitvodiinaioscesensintcce 30 9.2 | eager, 15.0 7 
RP iticabitinnindineiiiatiininacanydilgneusenntt ly 22 8.0 2 aa 1L.9 5 
ET TD A RE 2 SERS 8 15.7 0 ede Se ME 30.7 2 
IY IIs obi ino catitncltiebeincitphennosia 23 6.9 0 0 7.6 3 
© EEE PEP DE TERE: EE 70 11.3 2 aes 12.6 7 
IR PR SE 45 9.9 5 Mate 12.2 6 
0 EEL A. aT 25 15.2 D Wilidodiocwins 13.8 1 
SED 9 cccenahiinmimediinnhncotuntel 106 14.8 7 57 14.5 8 
White__.. OE 84 13.4 5 46 14.1 7 
GE maka u~ncaddtebchddtnneduehtbed 22 25.0 2 137 17.3 1 
ETRE PL Ce SEE 78 12.7 4 33 12.7 y 
Kansas City, Kans. ® ...............-..--- 40 16.9 3 66 16.1 5 
i iieiehiientin heniindl 35 18.3 3 80 14.7 3 
Colored _.......... 5 11.0 0 0 22.2 2 
Kansas City, 71 8.9 2 23 14.7 15 
Knoxville *__ 19 8.9 2 51 15.8 3 
14 7.8 2 56 13.1 2 
5 14.3 0 0 29.3 1 
39 12.7 2 52 9.9 3 
351 13.3 16 47 14.8 29 
84 14.2 7 64 25. 4 14 
65 13.0 5 52 24.0 10 
19 20.8 2 149 32.8 4 
25 13.0 1 26 14.6 1 
27 13.7 3 85 14.2 3 
78 15.5 7 76 17.7 7 
38 12.2 3 51 17.3 3 
40 20.8 4 120 18.5 4 
32 14.7 0 0 10.2 3 
23 13.6 0 0 10.8 1 
9 18.6 0 0 8&2 2 




















See footnotes at end of table. 
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Deaths‘ from all causes in certain large cities of the United States during the week 
ended January 9, 1932, infant mortality, annual death rate, and comparison with 
corresponding week of 1931. (From the Weekly Health Index, issued by the 
Bureau of the Census, Department of Commerce)—Continued 









































, Corresponding 
Week ended Jan. 9, 1932 week, 1931 
City 
rota: | Death | Deans | totent| earn | Dest 
deaths rate 1 year rate 3 rate ? 1 year 
| ee RNR PRI ake 124 10.8 11 52 10.6 13 
OO  ——————————————— $3 10.1 5 33 14.1 19 
—- | ES an a 43 16.0 1 15 16.4 8 
a Se 32 14.7 0 0 13.4 5 
Colored EE CO aT 16 19.5 1 62 24.4 3 
CR |, 30 13.9 4 115 15.3 5 
0 41 13.2 1 20 14.1 3 
Sf EE Pee 157 17.3 9 51 | 21.7 17 
WE aaa tinchchascumntentutinadimninnaitel 93 14.4 6 52 18. 6 9 
RE ae 64 24.4 3 | 49 29.4 8 
New TOUR Bikicsdctbsoctneccecccsccessnnse 1, 663 12.0 106 | 47 | 14.1 154 
pg ESS Sea 250 9.5 12 | 35 9.3 21 
OS OS eee 526 10.3 42 46 13.4 57 
Manhattan Borough--.-...............- 631 18.6 38 | 54 | 21.3 59 
ee ea 200 8.6 12 | 50 | 9.6 16 
Richmond Borough..............--..-.- 56 17.5 2 39 15.6 1 
es Dt nliehdl tuidenaanesegninmend 96 11.2 ll | 60 | 12.8 13 
GGL. TRS. TREES 71 12.4 7| 88 | 15.9 7 
Oklaboate ke 4 A TG ES: 47 11.9 5 | 68 | 12.5 7 
Gone... .ctiencdadumlibsedéacencsgsuncecens 60 14.3 5 | 56 13.7 6 
PuAeR cian en aadadtiniiceccadstned 42 15.8 1 18 | 13.1 2 
| RS. er 28 13.2 0 | 0 | 14.9 0 
,., / - eS 541 14.3 35 | 54 | 15.6 42 
ee 211 16.2 20 | 92 | 16. 6 32 
i 6 RAR RERSCeEES 85 14.3 0) 0o| 14.6 1 
UII oo cinciniamicouneulbibioeniindl 90 18.4 2) 19 | 16.8 9 
DEINE Gdiiccccdsccmenscncccenseqnanen 65 18.3 6 90 | 16.7 4 
We cacchsllitbendynwienengciian bill 42 16.6 3) 67 | 16.3 4 
EE cli vaidigtbibseteannticecdeegiaal 23 22.8 3 138; 17.7 0 
ROUTER: cvcinncenctshpocsseccccccetinteiie 74 1L.5 3 29 | 14.8 4 
OSS 214 13.4 19 68 | 16.7 31 
OR, WR i ccnsiciateamercndineniie 9.3 6 | 64 11.9 5 
Ee ee 37 13.3 3 47 | 13.9 4 
Gem AnteGht. ...ccecccocccussccccasescsence 59 12.5 | ee j 15. 2 13 
Gem DUGUE, .n.0ccecesececccscccccsuntnesaene 46 14.7 0 0) 19.3 5 
Se 216 17.0 10 69 | 12.6 3 
GohenectaE yy... caccacascoceschosomedsoseve 21 11.4 1 29 8&7 1 
Destihd...o<c.ccecncecsusenessbeoantampeanedl &S 12.2 0 0 12.6 4 
GemeeTVN... << scobcivasceddisckeueeiel 27 13.3 3 121 14.4 4 
Gout BORE. .<.coccccocsctueiensennuinanel 17 8.0 0 0 5.8 1 
SE ers SS 36 16.1 0 0 10.8 1 
GoringGehé, DEG. ccccccediecneccsettnsiins 41 13.9 3 51 11.6 3 
NEE ENE EOE 41 9.9 3 39 13.7 7 
THM. ..n arnhienthinieadiimeapniigaeiae 9.6 1 2 13.1 1 
Damen *.... .ccacctnbsbasadiemcnaaingti 21 10.2 1 29 19.9 4 
| RS RE 17 10.4 0 0 18.3 2 
Colored... cine ues 4 9.2 1 158 25.8 2 
Delede....n.cinccinsnantimiptonittidduntigtttmcnlia 65 1.3 a 43 12.3 10 
—— case snipe cnetthasiianaaiadideeliniatabediglataliansi 45 18.9 2 40 26.5 8 
ER ia RS REE: 23 11.7 0 0 4.8 0 
Ww ashintoa, ED, Gikmcttinneasiibanpacnaad 133 14.1 10 56 19.4 14 
Ss 83 12.1 q 33 17.3 6 
Colored osquuiiieal ae 50 19.1 6 107 25.1 s 
yaterbury a 17 8.7 2 66 8.8 1 
Wilmington, Del.?_~ 33 16.2 5 113 19.1 5 
WeRRNGEE.....ncctscdaassactnncenidiataaben! 55 14.5 y 126 13.0 2 
Yonkers___.... u 24 8&8 2 52 10. 5 0 
Youngstown... 32 9.5 3 49 16.1 8 


























1 Deaths of nonresidents are included. Stillbirths are excluded 

one represent annual rates per 1,000 population, as estimated for 1932 and 1931 by the arithmetical 
e 

MD under 1 year of age per 1,000 live births, Cities left blank are not in the registration area for 
irths 
‘ Data for 78 cities. 


* Deaths for week ended Frida: 

‘For the eties for which deaths are shown by color the nm in 1930 were 
as follows: iansas City, ans — 18; Birmingham MW; ort oveetie on, 27; Indian- 
Sor Okan ae nsas ( ‘ity, Kans ity, Kans. 19; Knoxville, 1 ite: Louisville: 1b ; Memphis, 38; ‘Miami, 23; Nashville, 38; 

tleans, 29; 


Ww » 27. 
7 Population Apr. chon 2; ad 1920 to 1930, no estimate made, 











PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns 
are received by the State health officers 


Reports for Weeks Ended January 16, 1932, and January 17, 1931 


Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended January 16, 1932, and January 17, 1931 


























Diphtheria Influenza Measles a 
Division and State Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended 
Jan. 16,\Jan. 17,\Jan. 16,'Jan. 17,\Jan. 16,\Jan. 17,\Jan. 16,Jan. 17, 
1932 1931 1932 1931 1932 1931 1932 1931 
New England States: 

a a 5 5 51 4 541 21 0 0 
New Hampshire--..............-- 2 2 Sh tate 15 45 0 0 
|| EERE GEA SES TE SES! REISE QS IE 205 25 0 0 
Massachusetts. ..............---- 60 77 35 17 450 409 3 1 
ESE a 8 Ee Bee 789 |.....-.. 0 1 
GSR EIERSRSES. Se 7 10 6 122 192 2 1 

Middle Atlantic States: 

RARE ERE OE 172 135 128 11,005; 1,048 279 10 14 
a el 32 56 16 282 60 313 1 6 
0 SP rere 128 GEE fb nad ctndiiwaenced 93 6 2 

East Ni Central States: 
PERERA Sa 99 62 44 34 374 126 1 6 
107 64 47 5 53 197 ll 16 
134 165 67 4l 63 555 4 14 
49 1 5 140 qd 5 
30 15 21 33 264 229 1 3 
17 14 4 1 22 16 1 3 
18 TP Rn wcipttiineindinineied 3 5 0 2 
43 37 4 12 15} 1,012 0 3 
1 ) = ae ke 0 0 
12 15 4 61 3 0 1 
13 | ere 7 22 16 0 3 
48 22 2 4 28 19 2 1 
6 2 Bt cece 1 3 0 0 
IR ees 52: 46 24 43 113 16 160 0 1 
District of Columbia_............ 19 ee 10 1 17 0 0 
Vv 2 4 
0 1 
4 4 
0 0 
1 2 
0 2 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended January 16, 1982, and January 17, 1931—Continued 













































































Meningococcus 
Diphtheria Influenza Measles meningitis 
Division and State Week | Week | Week | Week | Week Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended 
Jan. 16,\Jan. 17,/Jan. 16,/Jan. 17, Jan. 16, Jan. 17,\Jan. 16,\Jan. 17, 
1932 1931 1932 1931 1932 1931 1932 1931 
East South Central States: | 
EEE eR 55 23 127 2 |) ae 0 4 
43 10 | 81 121 22 | 96 5 2 
48 2; 4 126 2 370 1 4 
23 20 Pooneen |Jn-one---]-o--2---]---- == 0 2 
15 8 | 7/ 101 5 1 0 2 
2 26 14 77 5 2 2 5 
57 38 66| 169 21 16 0 1 
134 4l 46 85 2 9 1 1 
2 7 a 117 3 1 0 
1 D Rebitedeimal 1} 1 29 1 1 
5 re SS oe ee 3 1 0 0 
S es et 7 49 2 4 
21 4 5 1 4 35 0 4 
8 12 17 3 5 50 1 7 
9 ee. Se | Sa 3 0 4 
3 _ | ae ees 76 2 3 
2 2 49 13 57 0 0 
89 | 63 177 63} 250| 363 3 8 
| | 
Poliomyelitis Searlet fever Smallpox Typhoid fever 
| j 
Division and State Week | Week | Week | Week | Week | Week | Week Week 
ended | ended | ended | ended | ended | ended | ended | ended 
Jan. 16, | Jan. 17, | Jan. 16, | Jan. 17, | Jan. 16, | Jan. 17, | Jan. 16, | Jan. 17, 
1932 1931 1932 1931 1932 1931 1932 1931 
. | 
New England States: | 
SSE a ae 1 1 29 14 0 0) 2 2 
New Hampshire. ...............- 0 0 13 10 0 0 | 0 1 
»—i‘(“‘( Sa ARIE RS 0 0 2 8 12 0} 0 1 
pS ESE 2 2 495 334 17 0) 5 4 
BT 0comeiiniiaaibings 0 1 42 30 0 0 | 0 0 
LO EEE 0 0 70 68 s 0 0 2 
Middle Atlantic States: 
ee 5 7 893 694 4 14 17 13 
OD eS eee 0 0 238 250 0 1 1 4 
i a cel 3 4 565 557 0 1 12 20 
East North Central States: 
a 2 7 577 550 35 117 s ll 
Indiana 2 1 124 266 14 4 3 0 
Illinois 6 y 386 512 21 72 14 5 
Michigan - --. 1 2 313 373 5 48 3 2 
Wisconsi 1 3 138 6 3 2 0 
West North ' 
inneso 0 2 O4 62 6 8 0 3 
TIowa_.....-- 0 0 46 101 41 60 0 1 
0 2 75 1 10 80 2 2 
North Dakota 0 0 10 18 4 7 1 0 
South Dakota 0 0 10 16 21 57 2 1 
Nebraska 0 1 27 41 5 63 0 0 
Kansas 0 0 72 60 2 172 3 4 
South Atlantic States: , 
SE o 0 0 3 16 0 0 0 0 
| | Pe 0 0 105 106 0 0 4 6 
ie of Columbia............-. 0 0 23 26 0 : 2 2 
WE En nccccdtmmonstintieal 0 0 48 48 2 ll 14 2 
Nest OapGiine.... . .ccccccocecesss 6 2 85 81 1 3 10 4 
South Carolina 1 7 . 9 24 0 2 15 5 
ae _ GE: POE AG ee 0 1 10 56 0 0 fy 1 
ie bicnnsehnnsendtinbadibeaiad 0 1 10 15 0 0 5 i 




















? Week ended Friday. 
' Typhus fever, week ended Jan. 16, 1932, 2 cases: 1 case in Georgia and 1 case in Texas. 
‘ Figures for 1932 are exclusive of Oklahoma City and Tulsa. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended January 16, 1932, and January 17, 1931—Continued 





Poliomyelitis Typhoid fever 





Division and State 





East South Coted States: 
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-oooo KKK SOo COOKS 





Cre KOWWOSOHK 2OOR Wewe 











NOS COHKSCOCSSO HHOu 
WYK KORKOoenw asSe aL 


—s 

Sow co 

ot 

SRE counwmroe 























3 Week ended 7 
* Typhus fever, ended Jan. 16, 1932, 2 cases: 1 case in Georgia and 1 case in Texas, 
« Figures for 1932 are exclusive of Oklahoma City and Tulsa. 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The atentas summary of cases reported monthly by States is published — and covers only those 


States from which reports are received during the current week: 





Menin- 
Diph- 
theria 





—e 





NOK ACOH ee 


_— 














eSIS-~Sowoo 
me Sr SSE oR cce 


Wyoming.........-.| 
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November, 1981 Mumps—Continued. 
Delaware: Vermont. .-..... 
Chicken pox 














- Anthrax: 





Chicken pox: 








Conjunctivitis: 
Wyoming 
Diarrhea and enteritis (under 2 years): 


Wyoming 
Typhus fever: 
District of Columbia 





Undulant fever: 
District of Columbia 














New Mexico... 
North Dakota. 
Ohio.... 














RECIPROCAL NOTIFICATIONS 


Notifications regarding communicable diseases sent during the month of December, 
1931, by departments of health of States named to other State health departments 





Cali- New | New 
Illinois ta | Jersey | York 











Diphtheria 
Dysentery (amoebic) 
Measles 




















rachoma........... 
Tuberculosis 

































































91030°—32——-3 
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PATIENTS IN INSTITUTIONS FOR FEEBLE-MINDED, OCTOBER TO 
DECEMBER, 1929 


Reports for the fourth quarter of the year 1929 were received by 
the Public Health Service from 30 institutions for the care of the 
feeble-minded, located in 25 States. The total number of patients 
in these institutions on December 31, 1929, including those on tem- 
porary leave or otherwise absent but still on the books, was 34,789. 

The first admissions were as follows: 





Male | Female | Total 

















TET LEE OE TT Se SS + OE 208 162 370 
III. 2... onsen pinnae imanamnbbabioncbeethiehhheadieniee 168 161 329 
mber 120 106 226 
Total 496 429 925 

















Of the first admissions during the three months, 53.6 per cent were 
males and 46.4 per cent were females, the ratio being 116 males per 
100 females. 

One hundred and seventy-six male patients and 208 female patients 
were discharged and 101 males and 71 females died during the three 
months. The annual death rates, based on the number of patients 
on the books December 31, 1929, were: Males, 23.2 per 1,000; females, 
16.1 per 1,000; persons, 19.6 per 1,000. 

The following table shows the number of patients in the institu- 
tions and on temporary leave on October 1, 1929, and at the end of 
each month of the fourth quarter of 1929, and the percentages of the 
total patients who were on leave: 

































































Oct. 1, | Oct. 31, | Nov. 30, | Dee. 31, 
1929 1929 1929 1929 
Patients in institutions: 
Male. 14, 408 14, 564 14, 592 14, 349 
Female oe 15, 256 15, 342 15, 380 15, 237 
Total .-.. 29, 664 29, 906 29, 972 20, 586 
Patients on tem: y leave: 
“teagan zas| 2502 20/200 
babes 2, 122 2,114 2, 165 2, 299 
Total 4, 737 4, 706 4,791 5, 203 
Total patients on books: 
ale_...... 17,023 17, 156 17, 218 17, 253 
Female. 17,378 17, 456 17, 545 17, 536 
Total... 34, 401 34, 612 34, 763 34, 789 
Per cent of total patients on temporary leave 
Male............. 15.4 15.1 16.3 16.8 
Female. 12.2 12.1 13.1 
Total 13.8 13.6 13.8 15.0 


























a 
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GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES 


The 95 cities reporting cases used in the following table are situated in all parts 
of the country and have an estimated aggregate population of more than 33,819,- 
000. The estimated population of the 88 cities reporting deaths is more than 
32,260,000. The estimated expectancy is based on the experience of the last 


nine years, excluding epidemics. 


Weeks ended January 9, 1932, and January 10, 1931 

















Estimated 
1982 1931 expectancy 
Cases reported 
Diphtheria: 
46 States PR SE a ee Oe 1, 760 | SaaS 
ES ie See eR Ie 537 523 870 
Sidcncccccdinktnwnbedibiatieibenshutitiindahadiptanenbennandl 6, 567 | 
RRO TE aS a aT AS aE aa I, 1, 905 OES lccensdasses 
en meningitis 
TER BR ES a Ee 88 — ES 
ESE Re FL ae Eee 53 OP lntsttieecoes 
Poliomyelitis: 
EEE ee Se a Ee 48 | eer 
Scarlet fever: 
SII hin ca aiheciaa hs tedigihipttinicniwaiimninubigmneenindaintinineneaiadl 4, 694 OE Becinenkindinn 
STITT lis ceentictitn nictenbiniiindstghauenaaciendindstdidammsinntiagtiiinantanaat 1, 773 1, 762 1, 369 
Smallpox: 
Crt nhileintannerniicentinindedguaatenuninsuiambbaimbunia 483 ee 
CaS ae a. SES See Tee eae 38 81 33 
Typhoid fever: 
CP ntinidepcnngnentnneainin corned cttaniieteadniivanetinieiied 281 Et Meamesieioneatio 
GP iitigtntidretaneunanpuedccocenepyeuenedsaihidiatemesbiinad 27 25 31 
Deaths reported 
Influenza and pneumonia: 
Pit ntrandhiionsndbedcgpaencegapneoustetnbapunithtinminiennantl 1, 000 5K } Gee 
Smallpox: 
88 cities............ acvceadousccouesesenasenacceseoes 0 Ob acassasuiba 




















“January 29, 1932 276 


City reports for week ended January 9, 1982 


The “estimated expectancy”’ given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease 
under consideration that may be expected to occur during a certain week in the absence of epidemics. 
It is based on reports to the Public Health Service during the past nine years. It is in most instances the 
median number of cases reported in the corresponding weeks of the preceding years. When the reports 
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods 
are excluded, and the estimated expectancy is the mean number of cases reported for the week during 
nonepidemic years. 

If the reports have not been received for the full nine years, data are used for as many years as possible, 
but no year earlier than 1923 is included. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the table 
the available data were not sufficient to make it practicable to compute the estimated expectancy. 





Diphtheria Influenza 





Division, State, and 
4 ° pox, cases} Cases, | 
city rted jestimated Cases 
expect- , reported 
ancy 





-o *#9O @ 
BSo8 we co o 
o~m 8 


= - t= 
ecco Fo wwe Bo co 8S 
= 


oor off oOrw CSO SCS SO 


0 
0 
0| 
0 
0 
3 
4 
5 
4 
1 
8 
6 
6 
1 


— = 
Reo co BSa8 

—s 
now oo ee om 


Seo Bo 


— 


Fe 
o-+ 8S ~ Sree aes 


aSe 8 


cake neo ~B8e0 


as 
on Sk Ste aSee 


coansr com cokw 


— 
bt 





ws 
— 
a 


oe cofo aaB0 


Bo BRSe 











COMM mone 
cone maSo 


oc 
BS eokem wad 






































977 January 29, 1982 


City reports for week ended January 9, 1982—Continued 





Diphtheria Influenza 





Division, State, and 





Cases 
reported 











EAST NORTH CENTRAL 
—continued 


Wisconsin: 


WEST NORTH CENTRAL 


Minnesota: 


om 


o-oo OFKOo wo 
-ow ococos woo 
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Grand Forks -_._-. 
South Dakota: 


wee Go SoS co 
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3 
63 23 
0 
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District of Columbia: 
Washingto 
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Wheeling. _______ 
North Cerolina: 


~ 
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Savannah 
Florida: 
Miami 
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City reports for week ended January 9, 1932—Continued 























Diphtheria Influenza 
Pneumo- 
Chicken Measles, | Mumps, 
See Sm and pox, cases} Cases, | | — pres 7 
y reported jestimated Cases | Cases | Deaths | reported | reported | .° 
expect- , reported | reported | reported ported 
EAST SOUTH CENTRAL 
Kentucky: 
Covington ....... 0 1 ) STs 0 0 0 0 
aera | Se’ | Sees 0 0 10 2 
Memphis ........ 8 5 OR 0 0 0 8 
ate ashville ........ 5 1 | | SEs 8 1 0 0 6 
Birmingham..... 4 5 3 4 4 1 0 8 
Mobile_........-. 0 1 3 2 0 1 0 5 
Montgomery-...- 0 1 _ | AES? 1 RT oe 
WEST SOUTH CENTRAL 
Arkansas: 
Fort Smith ...-.-.. 1 1 - aa ea * 1 © cassie. 
Little Rock -....- 0 1 DP Wasenceste | 0 0 7 3 
jana: . 
New Orleans. ---.. 0 13 16 6 3 0 0 9 
Shreveport....... 2 2 B achtocoas 0 10 1 2 
Oklahoma: | 
‘= Sean 3 2 ee. AS ee 0 D idinitieese 
Texas: 
D .— 2 ll 20 1 1 0 2 7 
Fort Worth ...... 3 5 , | Aa 0 0 0 3 
Galveston......-- 0 1 ;, eres 0 0 0 2 
ip aatereneniidil 0 & | Sees 1 0 0 8 
San Antonio..... 1 3 Ses 4 2 1 7 
MOUNTAIN 
Montana: 
Bill 0 0 | PR) 0 ll 0 0 
Great 1 0 0 1 1 1 0 0 
H 0 0 Fl ndiniamell 0 121 0 0 
M 1 0 OF lisadccticd 0 0 0 1 
Idaho: 
eS * 3 0  , Seer «i 0 0 2 0 
Colorado: 
DE. caaginenda 18 7 A ORES 10 2 21 24 
Pueblo..........- 22 1 |) Pere 0 0 0 3 
New Mexico: 
Albuquerque..... 8 0 _ ) SAPS ee 0 2 0 
ma: 
Phoenix...-. 8 Rivccesinien 3), Se. 0 0 2 
Utah: 
Salt Lake City..-.|.......... | SE. Ch ne eee re A 
Nevada: 
Te eee 0 0 ) aes 0 0 0 1 
PACIFIC 
Washington: 
Seattle........... 50 4 Es aa 304 |, =a 
8 hehinpestentt 30 1 0 paahi 1 SLE Se 
pinnate mal 15 2 _ | ae 2 4 5 
st, — 
Salem._.------- a 3 . 3 2 } 4 " 1 
eeeuecccccen 1 
California: 
Los Angeles._....| 84 36 28 72 4 1 11 39 
——.-———- 25 3 0 1 1 90 1 19 
San eel 110 14 5 13 5 14 0 y 
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City reports for week ended January 9, 1982—Continued 


























Scarlet fever Smallpox Typhoid fever 
Tuber- Whoop- 
culo- ing 
Division, State, | Cases, Cases, sis, | Cases, cough, | Deaths, 
and city esti- | Cases| esti- | Cases | Deaths | deaths} esti- | Cases|Deaths| cases all 
mated| re- |mated| re- re-- re- |mated| re- re- re- | causes 
expect-| ported/expect-| ported! ported | ported|expect-| ported) ported | ported 
ancy ancy ancy 
NEW ENGLAND 
Maine: 
Portland - _.._- 3 2 0 0 0 0 0 0 0 3 22 
New Hampshire: 
Concord.------ 0 2 0 0 0 0 0 0 0 0 16 
Nashua__..-..- 0 0 0 0 0 0 0 0 0 ee 
Vermont: 
Barre__......-- 0 0 0 0 0 0 0 0 0 4 3 
Burlington _ _. 1 0 0 1 0 0 0 0 0 0 6 
Massachusetts: 
Boston __...-.- 87 122 0 0 0 15 1 0 0 47 237 
Fall River__-_- 3 6 0 0 0 0 0 0 0 3 24 
Springfield _ - -- y 5 0 0 0 1 0 0 0 3 39 
orcester . . ... 13 33 0 0 0 2 0 0 0 s 55 
Rhode Island: 
Pawtucket - - _- 2 0 0 0 0 0 0 0 0 0 14 
Providence -.. 14 25 0 0 0 7 0 0 0 12 90 
Connecticut: 
Bridgeport - _.. 10 8 0 11 0 3 0 0 0 6 39 
Hartford_._...- ® 18 0 0 0 2 0 1 0 22 42 
New Haven __- 5 8 0 0 0 1 0 0 0 1 41 
MIDDLE ATLANTIC 
New York: 
Buffalo___....- 25 62 0 0 0 7 1 1 1 29 158 
New York__.-- 209 280 0 0 0 107 8 6 2 144 1, 663 
Rochester - - ..- ll 61 0 0 0 0 0 0 0 7 68 
Syracuse -__._- 13 13 6 0 0 0 0 0 0 70 45 
New Jersey: 
Camden.-_-_.-.-- 6 17 0 0 0 1 1 0 0 6 29 
Newark __..._- 22 18 0 0 0 y 0 0 0 48 100 
Trenton .__-.... 5 6 0 0 0 0 0 0 2 45 
Pennsylvania: 
Philadelphia - - 93 147 0 0 0 24 2 3 1 190 5Al 
Pittsburgh - - _- 37 42 0 0 0 8 0 1 0 27 211 
Reading... .-..- 4 1 0 0 0 0 0 0 0 3 18 
a Se ee 0 0 | 0 0 11 0 
EAST NORTH 
CENTRAL 
Ohio: 
Cincinnati_.... 21 40 1 0 0 9 0 0 0 8 14 
Cleveland. -_.. 43 70 0 0 0 10 2 0 0 164 214 
Cojumbus._.--.. 12 18 0 0 0 6 0 0 0 18 109 
Deets chanws 14 14 1 0 0 3 0 1 0 93 65 
Indiana: 
Fort Wayne. .- 5 5 0 0 0 2 0 1 0 1 23 
Indianapolis. .- ll 8 5 0 0 6 0 0 0 4 Se 
South Bend... 3 1 0 0 0 2 0 0 0 0 17 
Terre Haute. __ 2 2 0 0 0 0 0 0 0 0 12 
linois : 
Chicago.......| 132 194 1 1 0 42 2 0 0 164 834 
8 Mcbed . Blessed ve i DD .cadccuheccsccduuisunetiianesess 
Mich : 
Detroit ........ 103 92 1 0 0 25 2 2 0  , 
) SONA 13 7 1 0 0 3 0 0 0 13 30 
_ Grand Rapids. 13 y 0 0 0 1 0 0 0 6 23 
Wisconsin: 
Kenosha_..__-. 2 3 0 0 0 0 0 0 0 2 7 
Madison... ... 4 2 0 i) see ee 0 | ase y+ 
Milwaukee -_-. 32 45 0 0 0 10 1 0 0 147 14 
Racine... ..... 6 1 0 0 0 1 0 0 0 7 lu 
Superior-...... 2 0 0 0 0 0 0 0 0 0 19 























1 Nonresident. 













































































adie Ss RR. & S _. 2: 3... CU eee p2OpZ enna 
} <8 66 = =z 6 2 < 2 Z iS E S | : £ rw = 
SS 
i R83 ig | RRZ ' } 8 5S 8 g°* 28 2isa 8 ‘2 Aex RS S*s Sa AS RS SA} 
al = Lj J | 
ieitel ape Sonn Ros to > ° en ~ gre fg oe oan one Scie Now on ce 20 po “ne 
= 

3 zB z eco iii! cece }} i © eo eo eco © Sess Soe SSS Soe soso oo eco oc cf 

aig| 2%: Hu i] é 

$ : iat eco Sooo Heo |e © © co S OnS + S999 aH Soe SSE Soe co ec co soo E 

oO - 

3 5 g23¥e eee coco coo oo © ~ oo oS MOS 4 SEES 2 Ie See Cc} See oo co! © noo 

S| | bias : | 

os Bs £ 3 Owe Tit t amg fi i= eo 8 BSS © BATES SSS CAHN HHS @EH CO mS HO com 

B |_eeegee By ss Pad : 

2 3 eco jit! ccs [3 i} = ee eo es © SSe9 SSeS SSeS SoS See So eco oo co 
S| | i Atl. ata | 

3 £ it eco Cone Soo io © » Co co e959 © Se99 SSeS See Soe Soo oo co wo ooo 

é : 

3 "= ge2ge COn HHHS Con CO CO A CO © ecco © Soese o i© eon S92 Seo co Cc! no HOO 

S Sh Fk 

& o be SSR errno gep 169 onwm aw 2ST" GB PEST HCH MON HO BOR HO 22> Ss" Son 

Fy s| é H 

= r,s = COme COM mo oo +0 2 “SQ mMON Hin HOM On! hom mm mt} wee mie 
J ‘ ‘ 

. 2D Be > © 6 gers % Be Bes oa ae + Shine FIT? TET Tf i ie ee ia” os ag 
afl gg Te Gage ea. ae ucgtd Git ae le. acid 
: EE ge Bat alla ag t at die ot dae, 

a3 ge fat baetgessagua i BS, BSESEECasE “i : EL PEE aii gh Peaes EL 
> tg Aaa Akos iaaden Ses [- E eF be a ie os ia ica aEe 3 e AZ sna 
5 . a 8 a 4 ae 223 2 E & 














281 January 29, 1982 


City reports for week ended January 9, 1932—Continued 



















































































Searlet fever Smallpox Typhoid fever 
‘Tuber- Whoop- 
culo- ing 
Division, State, | Cases, Cases, sis, | Cases, cough, | Deaths, 
and city esti- | Cases| esti- | Cases | Deaths| deaths) esti- | Cases | Deaths| cases all 
mated; re- |mated| re- re- re- |mated/ re- re- re- causes 
lexpect-| portedjexpect-! ported] ported | portedjexpect-| ported) ported | ported 
ancy ancy ancy 
WEST SOUTH 
CENTRAL 
Arkansas: 
Fort Smith.._- 1 1 0 Oh ndeawedinediined 0 | ae 5 Seer on 
Little Rock... 2 0 0 4 0 2 0 0 0 6 5 
Louisiana: 
New Orleans _- 7 6 0 2 0 2 3 1 2 1 157 
Shreveport... .- 2 1 0 0 0 2 0 0 2 
Oklahoma: 
. aa 2 2 0 ) ae ae 0 _) Se OS Ruiidnu 
Texas: 
Dallas_.......- 7 7 0 0 0 1 0 0 0 ll 66 
Fort Worth... 2 6 1 1 0 1 0 0 0 0 35 
Galveston... 0 0 0 0 0 0 0 0 0 0 15 
Houston... -.-- 4 6 3 2 0 2 0 1 0 2 70 
San Antonio_._ 1 0 0 0 0 6 0 2 0 0 50 
MOUNTAIN 
Montana: 
Billings__._.... 1 0 0 0 0 0 0 0 0 0 ll 
Great Falls... 4 1 0 0 0 1 0 0 0 0 5 
Helena. --....- 0 0 0 0 0 0 0 0 0 2 2 
Missoula. -...- 0 0 0 0 0 1 0 0 0 0 4 
Idaho: 
Boise_......... 0 0 0 1 0 0 0 0 0 0 6 
Colorado: 
Denver-........ 14 30 0 0 0 6 0 0 0 2 127 
Pueblo. .._...- 1 0 0 0 0 0 0 1 0 0 13 
New Mexico: 
Albuquerque. _ 1 0 0 0 0 4 0 0 0 0 16 
Arizona: 
Phoenix. ...... 0 2 0 0 0 4 0 0 1  SREESErs ~ 
Salt Lake City- 3 | eS Se ore |, Se Se Wr ad 
Nevada: 
pS ee 0 0 0 0 0 0 0 0 0 0 5 
PACIFIC 
Washington: 
Seattle......... 10 7 2 3 eee ee 1 0 _ | eas 
Spokane....... 7 7 3 | Re. SETS 0 | Ceeeers | ess 
Tacoma.._.... 2 0 2 0 0 0 0 0 0 0 20 
Oregon: 
Portland... ...- 6 5 6 2 0 2 0 1 0 ee | 
Salem. ........ 0 0 0 0 D tected 1 0 1 4 
California: 
Los Angeles... 37 46 6 0 29 1 0 0 21 351 
Sacramento... 2 2 1 0 0 2 0 0 0 0 44 
San Francisco - 17 12 2 3 0 12 1 1 0 4 216 
Meningo- | 1 ethargic en- Poliomyelitis (infan- 
meninuitis | cePhalitis Pellagra tile paralysis) 
Division, State, and city om | 
Cases) Deaths} Cases) Deaths Cases Deaths mated | C Deaths 
expect- 
ancy 
MIDDLE ATLANTIC 
New York: 
Now York City................- 5 ; i : : : : : ; 
New oor 
Newark... 0 2 1 0 0 0 0 0 0 
Pennsylvania: 
hiladelphia. 3 1 0 0 0 0 0 0 0 
Pittsburgh... 1 1 0 0 0 0 0 0 0 
ton... 0 0; 11 0 0 0 0 0 
































1 Nonresident. 
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City reports for week ended January 9, 1932—Continued 








Divisiou, State, and city 


Meningo- 
coccus 
meningitis 


Lethargic en- 
cephalitis 


Pellagra 


Poliomyelitis (infan- 
tile paralysis) 








Cases, 
esti- 
mated 
expect- 
ancy 





EAST NORTH CENTRAL 





SOUTH ATLANTIC 


Maryland: 
Baltimore. ---.---- 
District = Columbia: 


EAST SOUTH CENTRAL 


Tennessee: 
= MOUNIINEE. 0.5 cncccoccecaccenpcc= 
Nashville 


WEST SOUTH CENTRAL 


MOUNTAIN 
Montana: 
Billings-_... 
Colorado: 
Denver... 
New Mexico: 








PACIFIC 
California: 
Los Angeles 


| 





4 
0 





























* Typhus fever: 1 case at Savannah, Ga, 
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The following table gives the rates per 100,000 population for 98 cities for the 
5-week period ended January 9, 1932, compared with those for a like period 
ended January 10, 1931. The population figures used in computing the rates 
are estimated mid-year populations for 1931 and 1932, respectively, derived from 
the 1930 census. The 98 cities reporting cases have an estimated aggregate 
population of more than 34,000,000. The 91 cities reporting deaths have more 
than 32,400,000 estimated population. 


Summary of weekly reports from cities, December 6, 1931, to January 9, 1932— 
Annual rates per 100,000 population, compared with rates Sor the corresponding 
period of 1930-31 ' 

DIPHTHERIA CASE RATES 





Week ended— 

















South Atlantic 
East South Central 


Mountain 
Pacific 























West North Central__.- 
South Atlantic 
Fast South Central 


229x253 


eSs88een3\& 


8B 
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New England 
Middle Atlantic 


wbeSSSSEa | S 



































1 The figures given in this table are rates per 100,000 
reported. Po; anol ineladed. sn , 1932, 


e he. no 
4 Spokane, Wash., Uta not , 
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Summary of weekly reports from cities, December 6, 1931, to January 9, 1932-— 
Annual rates per 100,000 population, compared with rates for the corresponding 
period of 1930-—31—Continued 


SMALLPOX CASE RATES 





Week ended— 
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INFLUENZA DEATH RATES 
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2 Shreveport, La., not ded. 
it Covington, Ky., Boise, Idaho, and Spokane, Wash., not included. 


inclu: 
8 d, Hl. : 
d, thes Fargo, N. Dak., and Salt Lake City, Utah, not included. 
ui » 





FOREIGN AND INSULAR 


SMALLPOX ON VESSEL 


The steamship Bellasco arrived at Mobile, Ala., January 17, 1932, 
with one case of smallpox on board, and another suspicious case, 


The entire crew was vaccinated and the vessel was held in quarantine. 
The Bellasco came from Hull, England, by way of Habana, Cuba. 


CANADA 


Provinces—Communicable diseases— Week ended January 2, 1932.— 
The Department of Pensions and National Health of Canada reports 
cases of certain communicable diseases for the week ended January 
2, 1932, as follows: 





| sma | 
| Polio- | Small- | Typhoid 
;.| myelitis| pox | fever 


| 





























1 No case of any disease included in the table was reported during the week. 


Quebec Province—Communicable diseases—Week ended January 2» 
1932.—The Bureau of Health of the Province of Quebec, Canada, 
reports cases of certain communicable diseases for the week ended 
January 2, 1932, as follows: 





Disease 


° 
E 





Cerebrospinal meningitis 
Chicken pox 
Diphtheria 
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HONDURAS 


Smallpox.—According to recent information, the epidemic of small- 
pox which began in June, 1931, in Honduras, had spread to many parts 
of the country, principally in the interior. The maritime ports 
continued free from the disease, with the exception of La Ceiba, 
where 14 cases were reported in September, and Trujillo, where 1 
case was reported in August and 1 in September. 


JAMAICA 


Communicable diseases—Four weeks ended January 2, 1932.—Dur- 
ing the four weeks ended January 2, 1932, cases of certain communi- 
cable diseases were reported in Kingston, Jamaica, and in the island 
of Jamaica, outside of Kingston, as follows: 





Disease Kingston a Kingston 





8 
1 


7 
9 
1 




















MEXICO 


Tampico—Communicable diseases—December, 1931.—During the 
month of December, 1931, certain communicable diseases were re- 
ported in Tampico, Mexico, as follows: 





Disease 


























VIRGIN ISLANDS 


Communicable diseases—November, December, 1931.—During the 
months of November and December, 1931, cases of certain communi- 
cable diseases were reported in the Virgin Islands as follows: 




















St. Thomas and St. John: St. Croix—Continued. 
Chancroi Gonorrhea -.....-. 












































CHOLERA, PLAGUE, SMALLPOX. TYPHUS FEVER. AND YETTLOW FrevER 
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